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If Winter Comes: 


Winter generally comes pretty regularly in these 
sections—though it wasn’t so down in sunny 
Alabama—and with it comes a train of troubles 
for the city and county engineer. Snow falls, long 
lines of motors slow down; congestion; business at 
a standstill; suffering; sometimes a food shortage. 


The remedy is adequate planning for snow re- 
moval. Perhaps snow removal has been with us 
for too few years for most of us to appreciate the 
magnitude and importance of the problem it pre- 
sents. The fact that it pays for itself in many ways, 
a number of times over—increased gasoline tax, 
decreased maintenance costs, etc.—is often forgot- 
ten. Preparation for it is postponed too long. 


Problems of snow control for states, counties and 
cities will be discussed fully in the next few issues 
of Public Works. August is none too early to look 
over equipment, plan budgets, and prepare for the 
worst that winter can bring. Let’s go! 


In This Issue: 


The third and final article on “Making the Road 
Money Go Further” describes the method of con- 
structing the retread top in such detail as to be 
of maximum value to our readers interested in low 
cost roads. That this subject is of importance to 
other than county and state engineers is shown by 
the article contributed by Mr. Brinkley, who points 
out that many small municipalities face the same 
problem of providing good-riding streets on small 
budgets. More about smooth-riding bituminous high- 
ways by Mr. Donovan. Also, an unusual collec- 
tion of articles for the sanitary engineer, covering 
refuse disposal methods in New Orleans, which has 
always been among the leading cities in this re- 
gard; sewage treatment and sludge disposal matters 
of interest to everyone faced with this often vex- 
atious problem. In water supply, also, several 
excellent articles. 


In Forthcoming Issues: 


It is always pleasant to think of snow removal 
during the hot days of July and August, and the 
next issue will present a number of atricles on this 
subject. What we think is the best article on effi- 
ciency in concrete highway construction that has 
ever been contributed to us has been prepared by a 
leading state highway engineer. More articles on low 
cost roads. A description of the design of one of 
the latest and best activated sludge plants in the 
east. Corrosion in underground metal structures. 
A summary of trade waste treatment practice. These 
and many others are in our files for early use. 
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T doesn’t pay to handicap good equipment. 

Match it with POWER that can make it work — 
that can get capacity—that doesn’t ask for half 
loads when the going gets difficult. Full loads pay 
the profits! And Cletrac power is designed for them 
— in good weather or bad — winter or summer — 
over the roughest footing or the toughest grades. 


Cletrac power and sure-grip traction makes good 
equipment better. It permits scrapers to carry more 
and work faster. It permits blades to bite deeper. 
It moves more dirt ahead of bull-dozers. It scores 
with extra yards and more work done on any job 
you put it to. 


Cletracs are built in five different sizes—twenty to 
one hundred horsepower — ranged to meet your 
power needs. Ask the Cletrac distributor near you to 
demonstrate, or write direct for complete literature. 


THE CLEVELAND TRACTOR COMPANY 
19322 Euclid Avenue Cleveland, Ohio 
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New Orleans Refuse Disposal Methods 





Organization and collection equipment. Five incinerators, distributed 
throughout the city, eliminate long hauls. Data of incinerator operation. 


Disadvantages of dumps 





lic Works of New Orleans are collection and 

disposal of garbage, ashes and rubbish; Cclean- 
ing paved streets; grading and improvement of un- 
paved streets; and activities in connection with 
bridges, sidewalks, grass cutting, etc. The first 
named received about 36 per cent of the total ex- 
penditures in 1929; the next largest item being 31 per 
cent for grading and improving unpaved streets; and 
the third, 22 per cent for cleaning paved streets. 

The organization, numbering approximately one 
thousand men, is effected along functional lines, with 
a supervisory officer in charge of each class of work. 
In his report for the year 1929, J. L. Reilly, deputy 
commissioner, expresses the opinion that, ‘““While this 
arrangement permits of specialization of the forces, it 
lacks flexibility to adapt itself to ever-changing con- 
ditions, and has the extreme disadvantage of requir- 
ing each supervising officer to cover too great an area 
for adequate supervision. Better supervision prob- 
ably would be afforded by subdividing the city into a 
number of districts, each of which would be in charge 
of a superintendent who would have complete author- 
ity over all of the work for which the division is 
responsible.” 

From Mr. Reilly’s report, the following items of 
information relative to refuse disposal are selected as 
probably of interest to other cities. 

All household wastes are collected in mixed form. 
Collections are made daily except Sundays; and even 
on Sundays refuse from markets and hospitals is 
collected. 

In the collection service there are 4 motor trucks, 3 


T ie principal functions of the Division of Pub- 


Tractor and Train of Trailers, and Garbage Collection Trucks, New Orleans 


tractors, 65 trailers, 9 hired carts, and 2 city-owned 
wagons. Five 10-yard dump trucks are used to re- 
move ashes from the five incinerators. The wagons 
and carts will eventually be replaced by trailers when 
the unpaved streets on their routes have been im- 
proved to such an extent that the movement of trail- 
ers over them for collection of refuse will be practi- 
cable. (More than five hundred miles of streets in 
the city in regular use are still unpaved.) The trail- 
ers and trucks are equipped with removable bodies 
and are unloaded by overhead cranes at the incinera- 
tors. 

The city has five incinerator plants, three of which 
were first put into operation during the latter part of 
1929. They are so located that, except for fifteen col- 
lecting routes, the trailers haul their loads directly to 
them without the necessity of supplemental transpor- 
tation. 

Except for the refuse collected by the nine hired 
carts and two city-owned wagons, all other wastes are 
disposed of at the incinerators. The refuse collected by 
the carts and wagons is delivered to the one dump still 
in use. Each incinerator is in charge of a superinten- 
dent who has complete charge of its operation. 

The incinerators are known by the letters A, B, C, 
D, and E. A is at Algiers, across the Mississippi from 
the main city. It was constructed in 1916 at a cost of 
$32,000. The capacity is 1% tons per hour, and 
operation of eight hours a day suffices to consume the 
garbage of Algiers. 

Incinerator D is a Decarie plant, constructed in 
1922 at a cost of $138,000, exclusive of site. It has 
a rated capacity of 110 tons in 16 hours, but has been 
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operated about 20 per cent in excess of 
this continuously from its installation 
until October 1929, when the completion 
of other incinerators permitted shutting 
it down for repairs. 









































The three new plants B, C and E, are 
of the Sterling type and were put into 
operation during September and Octo- 
ber, 1929. Plants B and C, each has a 
capacity of 150 tons in 16 hours, and 
E is of 50 tons capacity in 16 hours. 
The three plants cost, including sites, 
approximately $780,000. 


“The principal need of the garbage 
service is better cooperation on the part 
of the public. The general use of wa- 
ter-tight, covered, metal receptacles, 
draining and wrapping of garbage, and 
separation of ashes and incombustible 
refuse are absolutely essential to attain 
a high order of sanitation in this ser- 
vice. Now that the city has done its 
part in providing up-to-date collection 
equipment and modern disposal fa- 
cilities, it is in a position to set up and 
enforce regulations which will further 
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a #} improve the service. The present ser- 
f~ NF i vice, which is given every day, costs 
Aran, 1990 “ . . 
ip ; reves of erry preimese mem onseuns se _ copes approximately one-dollar per capita 
Map of New Orleans Showing Location of Incinerators, Dump, Stables and per year, or only one and one half cents 


Yard. per household per day.” 


Operation of Incinerators for the Year 1929 
INCINERATOR D 
Purchased Generated 









































































































































Tons Power Power COSTS — Cost Per 
Month Refuse KWH KWH Fuel Labor Supplies Repairs Total Ton 
ES SE ET re re . 2914.94 2040 1100 $66.51 $2455.23 $35.00 $2829.29 1.02 
INS 5d ond ory, = ha sop erva ee 2618.20 1600 2380 86.51 2203.24 ~=—s......... 35.00 2324.75 .88 
ES os ves ce oan es eth ASO eer OEE 2851.87 1590 1570 53.14 2525.93 ae 35.00 2614.07 -91 
I Soran eG \pisopieoree.e «me Fraser a wake 2892.70 1730 1200 19.13 2459.17 12.00 28.00 2519.30 -87 
ah eeigedh 5.0'S nbind gona eae ... 2914.95 2580 710 121.80 2516.73 eee 28.00 2666.53 91 
fae IESE AE pee ee ar prety Ron ee ee . 2473.00 2510 530 142.80 2385.80 35.00 2562.60 1.01 
SR px cirvg avant ecrrat  ias adres thd Weds goat 2478.94 2910 70 160.65 2580.28 28.00 2768.93 1.12 
A INE oo anaes Serre weer eee s 2957.55 2120 830 107.10 2501.23 28.00 2655.33 .89 
Orr Pr re 2642.70 1850 1250 64.48 2380.00 35.00 2476.48 -93 
INCINERATORS BC AND E 
Electric Electric 
Inciner- Tons Refuse Current, Current, —Cost Per Ton— 
Month ator Consumed Labor Fuel Supplies Power Lights Total Burning Total 
COtHUEF 6 cccss (B) 2921.9 $3870.13 $167.50 $201.25 $307.00 $56.86 $3602.64 $1.17 $1.58 
November ..... (B) 2938.6 3601.10 153.00 287.66 299.00 56.87 4397.63 1.08 1.50 
(C) 2541.62 3015.95 C—O —w—_ 266.50 31.82 3370.46 .97 1.33 
December ..... (B) 3208.3 3796.18 5.00 52.59 338.00 63.83 4255.60 1.00 1.33 
(C) 3094.41 3381.83 7.87 15.85 291.00 33.76 3730.31 .82 1.20 
(EB) 1312.49 1648.05 wikenebia oe 105.60 23.32 1776.97 -95 1.30 
Comparative data for the past four years are given as 
ORGANIZATION CHART follows: 
"VAARTMENT OF PUBLIC PROPERTY poo arnt anarchy ~~ yal 1926 1927 1928 1929 
“a Co WORMS empeyed December /, 1949 
[esecien & acs "| Total garbage (Tons) 105,479 108,452 107,555 107,387 
s “a De . gti caches...” Gheneen 9,068 
I | | eis in ee Oe ee ee 5,636 
[ anerce |e | saewacxs |e | CIFY vAROS “ “ Inc, D 39,758 38,563 34,598 24,815 
STABLES | 13 = = RIE. gate. setae: » “areeeiens 1,312 
5 ee i Algiers 4,642 4,584 4,388 4,339 
Agriculture dump... 15,806 32,563 37,469 33,247 
= i Other dumps ........ 45,279 32,742 - 31,100 28,634 
pprneer crzaine |, 2 ath, FE ap A Cost per Ton— 
Inci D 81 85 85 95 
9 CREWS jen lo an GRADING |se fs axcecrian am so “ie Ga T ee . . 
sts—Per Ton— 
Zama ~ [amma > [Came | Te a 
pron swerneas| a eeoses  \sr |} stwses \se |-tewemensTors| 9 | Burning Pet ae 1.14 1.24 95 
RENE MeRKeT | 6 amaaceruew la || mancetuen |? | acns tenrmest? ME Soci recon 1.26 = 1.46 1.30 
Hfaever rewoeas|ae |-[airnn |? “For more than twenty years.the city has been 
—— L_[usieas srs |r “Gwuse. umes |? dumping garbage and all classes of commercial waste 




















Organizing of the New Orleans Division of Public Works. 


on a tract of low land on the outskirts of the city and 





(Continued on page 82) 






















Making the Road Money Go Further—III 


The Re-Tread Top 





Detailed description of method of con- 
struction recommended, with reasons 
therefor. Cost, and results obtainable 





By Geo. E. Martin 


Consulting Engineer, General Tarvia Dept., The Barrett Co. 

TRAFFIC-BOUND surface gets the motorist 
A out of the mud, but into the dust; surface treat- 

ments will eliminate the dust but do not add 
much to the strength of the road. As traffic increases, 
it may be necessary to increase the bearing power of 
the road. Until recently there was no economical 
method for accomplishing this. However, the develop- 
ment of the intermediate type, fittingly named “Re- 
tread,” during the past few years now gives the road 
official an excellent new top for old roads at little 
cost. 

How to Build a Re-Tread Top 

Re-tread tops can be used successfully over an old 
or new road which is strong enough to support the 
weight of the traffic. Any 
of the traffic-bound types 
discussed in previous ar- 
ticles may be used for the 
foundation. Re-tread tops 
have also been placed over 
old rigid-type pavements 
and on new water-bound 
macadam foundations. 

In preparing the old 
road surface for a re- 
tread top, it should be 
given a prime coat of 
about one-quarter gallon 
per square yard of cold refined tar, if it does not 
already have a bituminous surface. Small irregu- 
larities may be disregarded, since they can be taken 
out with the re-tread top, but major holes or depres- 
sions should be patched in the usual manner. If the 
surface is badly broken, it may be cheaper to scarify 
it and roll it back into place. 

Re-tread is a mixed-in-place combination of aggre- 
gate and a special grade of bituminous binder. The 





Mixing Re-Tread with Maintainer Pulled by a Truck 





Applying Tarvia Re-Tread 









Re-Tread Stone in Place 


operations required are exceedingly simple and no 
expensive equipment is needed. 

The steps in the construction are as follows: 

1. Preparation of base.—Patch major irregularities 
in the base; minor ones will be removed by the re- 
tread top. If the foundation does not already have 
a bituminous surface, treat it with about a quarter 
gallon per square yard of cold refined tar. 

2. Spread crushed stone or crushed gravel ranging 


in size from 34 inch to 1% inches to an average 
depth of 21 inches over the prepared base. 
3. Apply special re-tread tar at the rate of one- 


half gallon per square yard. 

4. Immediately mix the tar and the aggregate to- 
gether by means of a 
blade grader, drag, or 
maintainer, until the ag- 
gregate is as completely 
coated as possible. 

5. Within 48 _ hours, 
apply a second coat of 
special retread tar at the 
rate of four-tenths gallon 
per square yard. 

6. Resume the mixing 
uperations and continue 
them until the aggregate 
is all coated and the tar 
uniformly distributed through the mass. 

7. Keep the surface smooth with the grader, drag 
or maintainer until the tar begins to set up and the 
coated stones stick together. 

8. Roll once over with a ten-ton, 
roller. 

9. Resume smoothing operations with the grader, 
drag or maintainer to take out any irregularities pro- 
duced by the first rolling. 

10. Continue rolling operation. During the roll- 
ing, sweep in sufficient stone chips, granulated slag 
or pea gravel to fill the surface voids. 

11. Remove any loose material from the surface 
and seal with one-third gallon per square yard of 
special re-tread tar or hot surface-treatment tar. 

12. Cover with sufficient stone chips, granulated 
slag or pea gravel to prevent picking up. Drag the 
cover if necessary to remove minor irregularities, and 
roll to the final surface. 


three-wheeled 


Why It Is Done That Way 
Of course every one of these steps can be varied 
but we believe they should be carried out as described 
above and here are the reasons for that belief. 
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Mixing Re-Tread with Small Grader 


1. If the base is very rough, the major depressions 
should be removed, since otherwise they will be car- 
ried up to the surface. The re-tread top will stick 
to a bituminous surface and if one is not present, it 
should be provided. : 

2. The aggregate should be a crushed material, 
since the strength of the top depends upon the inter- 
locking of the fragments. The size indicated is best 
for the softer rocks. Very hard aggregate such as 
trap rock may range in size from one-half inch to one 
and one-quarter inches. We believe that there is no 
satisfactory stopping point between a one-sized stone 
as specified and a scientifically graded mix; and the 
latter is not practicable for materials mixed on the 
road. 

If larger-sized aggregate is used, the grading and 
mixing operations are more difficult and there is a 
natural tendency to slight them, and the re-tread top 
degenerates into a sort of penetration macadam with 
few of the advantages of either type. 


The depth of stone is sufficient to produce a strong 
top and not enough to make the cost excessive. 

3. A half-gallon at a time is about all the aggre- 
gate will hold without running off. Less will not 


cover the stone. 
4. Mixing should be done immediately to obtain the 


full effect of the tar. A good mixing plan, when 
using the grader, is to start at the side and windrow 
the material in the center of the road and then work 
it out. This is not necessary when using the drag 
or maintainer. 

5. The second application should be made within 
48 hours so that the tar coating on the aggregate will 
not be entirely dry. In summer weather this second 
application may be of heavier re-tread tar. 

6. The second mixing is obviously necessary. 

7. If the road is closed, this smoothing operation 
should not be necessary. If it is under traffic during 
construction, the smoothing apparatus must be kept 
operating to prevent ruts from forming in the surface. 

8. Tandem rollers and rollers weighing more or 
less than ten tons may be used, but this type and size 
seem to give the best average results. 

9. This smoothing operation is very important if 
the base is not smooth, for then there will be a vary- 
ing depth of the re-tread top which will compact un- 
evenly under the roller. The use of the grader, drag, 
or maintainer at this point will equalize the high and 
low spots and produce an easy riding surface. 

10. Filling the surface voids will produce a tight 
top. The sweeping can best be done by means of 
brooms attached to the roller. 
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11. Where the job is of sufficient size to justify the 
use of more than one grade or material, Tarvia-A can 
be advantageously used for the seal coat in place of 
Tarvia Re-Tread. 

12. Dragging the cover accelerates the drying time 
of the seal coat and also gives a final smoothing action 
to the surface. 

A Working Plan 


A good working plan for an eighteen-foot road is 
to have at least 2500 linear feet of road covered with 
re-tread stone before starting. Facilities for hauling 
and spreading about 2000 linear feet of stone per day 
should be provided. 

First Day—Apply re-tread tar to from 1500 to 
2000 linear feet of re-tread stone and start the mixing 
operations. 

Second Day—Apply the second coat of tar on the 
first section and the first coat of tar on a second sec- 
tion. Proceed with the mixing of both sections. 

Third Day—Apply tar on second and third section, 
and start rolling on first section if it has set up suffi- 
ciently. If not, let it cure for another day. 

Proceed as above, starting from 1500 to 2000 feet 
of road as a new working section each day. 

The seal coat may be delayed until the entire job 
is finished. 

Results 


The finished road will have an easy-riding, non- 
skid surface. Only a small amount of labor is neces- 
sary and the equipment required is already owned 
by most highway organizations. 

The smoothing action of this construction is truly 
remarkable. On one New York macadam road last 
year, tests were run with the roughometer before and 
after re-surfacing. (The roughometer measures the 
up and down motion of an automobile engine block in 
reference to the front axle of the car. It thus meas- 
ures the relative roughness of the road surfaces over 
which the car is driven.) The original macadam 
road gave almost three times the reading obtained on 
the new re-tread top. 

Costs 


Little labor is required, and variations in cost are 
due to differences in the price of materials. Under 
normal conditions the work can be done for from forty 
to sixty cents per square yard—a small price for 
transforming an old, rough, dusty road into a new, 
easy riding, non-skid, dustless highway. 

These tops are maintained like other macadam with 
surface treatments. Where the traffic increases enough 
to cause the road to show signs of distress, it is no 
trick at all to put on a new re-tread top and make 
the road as good as new again. 


Sweeping Cover Stone During Rolling 














Technical Education by Correspondence 





Place occupied in the educational system of the country; results claimed 
for proper use of the advantages it offers; for whom it is of special service 





By Samuel Baker 


Director, Schools of Civil, Structural and Concrete Engineering, 
International Correspondence Schools 


a prominent position in the field of adult edu- 

cation. The annual enrolment for correspon- 
dence, or home-study, courses in America alone is 
about one and one-half millions, or about double the 
number of students registered in all our resident uni- 
versities, colleges, and professional schools. In al- 
most every industry, thousands of men and women 
with little education and but few opportunities in life 
have been helped by correspondence courses to rise 
from low position of small remuneration to those of 
responsibility and good compensation. Some have 
achieved remarkable success, and have risen to 
leadership in their chosen occupations or to positions 
of prominence in engineering. In view of these facts, 
there is no longer a question of the efficacy of technical 
education by home-study courses. 


Technical instruction by correspondence began in 
the United States in October, 1891. The State of 
Pennsylvania had enacted in 1885 a law requiring 
those who wished to qualify for the position of mine 
foreman to pass an examination in the theory and 
practice of coal mining, and other coal-mining states 
soon passed similar laws. The need for greater safety 
and economy in coal mining made the passage of these 
laws necessary, but the ambitious American coal min- 
er was hard put to it to acquire the training essential 
for promotion. The good texts on coal mining were 
by British authors and dealt entirely with British 
practice. Besides, the miners found difficulty in un- 
derstanding them. As a result, inquiries about min- 
ing problems began to pour in to the Correspondence 
Department of the Colliery Engineer, a technical coal- 
mining periodical, in such large quantities that the 
management decided to prepare a short correspon- 
dence course in Coal Mining to meet American condi- 
tions. 


The success of this system of education was appar- 
ent from the start. In the first six months one thou- 
sand students were enrolled. The preparation of 
other courses dealing with technical and commercial 
subjects soon followed, and thus developed the present 
International Correspondence Schools (generally 
known as the I. C. S.), with its 26 schools and more 
than 300 courses and an active student body of about 
300,000. Other home-study institutions followed the 
lead of the I. C. S. 

Correspondence instruction was brought into use 
at a time when our industries were rapidly expanding 
and an increasing demand was created for men trained 
to fill technical or supervisory positions. Our col- 
leges and universities, adhering to the traditional 
methods of academic training, were not prepared to 
meet this growing demand for specialized adult edu- 
cation, and privately-owned correspondence schools 


(~'s prominest posite instruction occupies today 





offered to employees in engineering offices, business 
organizations, factories and mills the opportunity, by 
home study during spare hours, to meet the problems 
in their chosen occupations and to make the most of 
their abilities. Industry, also, has been supplied with 
men who can perform their work in a more intelligent 
manner. 

Correspondence instruction has been found particu- 
larly advantageous in training men in the various 
branches of engineering—not only those without 
previous engineering experience or education, but 
also the many who started out in engineering without 
adequate preparation or who need special training in 
the problems of their chosen branch. Among the 
prominent engineers who have received their engineer- 
ing education entirely by correspondence as I. C. S. 
students are Frank McManamy, chairman of the In- 
terstate Commerce Commission; Joseph Tynan, vice- 
president of the Bethlehem Steel Co.; Jesse G. Vin- 
cent, vice-president in charge of engineering, of the 
Packard Motor Car Co.; Edward Rickenbacker, vice- 
president of the Fokker Aircraft Corporation in 
America; and Shelby D. Dimmick, vice-president and 
general manager of the Glen-Alden Coal Co. 

Undoubtedly correspondence instruction has come 
to the fore in the field of adult education mainly be- 
cause of what it has accomplished for those whose op- 
portunities of acquiring an education were limited. 
However, a great measure of the success of the well- 
established home-study institutions is due to the 
methods developed by them for their particular needs. 
The instruction material they supply is usually in the 
form of pamphlets, prepared especially for study with- 
out the aid of an instructor. These pamphlets are 
generally written by men who are specialists in their 
fields, and their work is carefully edited by writers 
and editors with long experience in home-study 
methods of education. Great pains are taken to pre- 
sent the subject in each text clearly and concisely and 
to provide many problems completely worked out to 
illustrate the practical applications of the subject. By 
way of compensating for the fact that many students 
do not have the opportunity of seeing the devices or 
structures under discussion, many illustrations and 
working drawings are introduced to give the student 
a clear conception of these devices or structures. At 
the completion of each unit of instruction, the student 
is required to answer a set of examination questions, 
designed to test his knowledge of the subject, and to 
submit his work for correction and criticism by 
specially trained instructors. Methods have also been 
devised for aiding the student in his studies, offering 
him special instruction when needed, and encourag- 
ing and prodding him on when his enthusiasm wanes. 


(Continued on page 78) 











Sewage Disposal Methods at Leipzig 








Settled in sedimentation tanks, effluent chlorinated and sludge dried on 
land. New type of scraper for removing sludge from tanks, and of chlorine 
apparatus 





Willem Rudolfs 


Chief, Department of Sewage Research, New Jersey Agricultural Experiment Station 


HE city of Leipsig is located on the Elster river 

and has a population of 680,000 people. The 

sewage disposal plant is divided into two parts: 
Part I consists of four settling basins 30x180 ft. with 
a settling capacity of 51,000 cu. ft.; and part II has 
three settling basins 30x240 ft. with a settling capac- 
ity of 57,000 cu. ft. The settling basins are straight- 
walled, flat-bottom, open concrete tanks. 

The system of cleaning the tanks consists ordi- 
narily in drawing off the supernatant liquid and re- 
moving the sludge by hand labor, pushing the sludge 
to one end of the tank and flushing the remainder 
down with a hose. The tanks are cleaned every two 
weeks with the result that two basins are usually out 
of operation. This method is still practiced in part II 
of the plant. In this process a part of the sludge be- 
came so thin that it went over into the overflow pipes 
and discharged into the river; also the sedimentation 
time is gradually reduced with the filling up of the 
tanks, resulting in an increased velocity of flow and 
decrease in the percentage removal of suspended sol- 
ids.. The practice of letting the tanks stand partly 
filled with sludge for about two or three weeks caused 
considerable odor nuisance in the summer. In order 
to produce greater removals and prevent sludge from 
going over in the overflow, a secondary tank with 
round ends causing cross currents was constructed and 
put into service after the three tanks. 

The total daily sewage flow is 41 million gallons 
per day, or 61 gallons daily per capita. The sewage, 
when received at the plant, is rather old and septic, 
is black in color and comparatively free from odor. 
Fresh sludge is intense black and does not have the 
sickening putrefactive odor attendant to ordinary do- 
mestic sewage sludge standing for days in open con- 
tainers. This sludge, even after standing for eight 
to ten days, has very little if any odor. 








* Journal Series paper of the N. J. Agricultural Experiment 
Station, Dept. of Sewage Research. 


ee 





Sludge removal in part I of the plant, consisting 
of four tanks 6 feet deep, is practiced by mechanical 
means. The tanks are cleaned mechanically with a 
scraper traveling the length of the tanks, electrically 
driven and running on rails. The machine can be 
moved over to the next tank and utilized for all four 
tanks. The sludge remover consists essentially of a 
rubber-lined scraper which can be lowered and driven 
from a super-structure. The scraper can also be lifted 
out of the water and moved at a fast or slow rate. 
The sludge is removed daily and the time required is 
about one-half hour. If the sludge is removed with a 
full tank, the supernatant can be drawn off and layers 
of the sludge pushed out into the receiving sump, 
which is at the end of the tank and holds about two 
days of fresh sludge. The sump is emptied by grav- 
ity and the sludge expelled to drying areas. The 
height of the scraper is such that one day’s accumu- 
lation of sludge can be removed in one movement for 
the whole length of the tank. This procedure can be 
practiced in Leipzig because the settled sludge is 
comparatively dense, but it probably would be diffi- 
cult with domestic sewage solids of a lower concen- 
tration. When the machines are moved, little disturb- 
ance of the sludge occurs until near the end of the 
tank, where some is stirred up and goes out with the 
overflows. Attached to the scraper is also a grease 
skimmer which pushes the floating material into a 
trough at the end of the tank, from which it is dis- 
charged into the sludge line. 


The advantages claimed for this new machine are 
substantially as follows: (1) The flat bottom of the 
tank and the rubber lined scraper allows the removal 
of all sludge. (2) The sludge is concentrated into a 
sump since it holds two days of sludge and the super- 
natant liquid can be drawn off before discharging. 
(3) Oil and grease is skimmed off and runs separately 
into a trough. (4) If cleaned daily, no interruption 
in operation occurs. (5) The removal of sludge takes 

one-half hour and the rest of 
the day the settling is quies- 
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of apparatus is comparatively 
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simple. (7) If the apparatus 
is out of order the settling 
basin can still be used. (8) 
Sludge can be removed by 
layers if too much is present. 
(9) The cost of construction 
is low due to (a) flat bottom 
tank, (b) same apparatus can 
be used for several tanks, (c) 
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daily removal of sludge, 
therefore increasing the set- 
tling capacity of the tank. 
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(10) The operation costs are low because (a) one 
laborer can clean in a few hours four tanks 40x180 ft., 
(b) power consumption is low, about 2 H.P. per tank, 
(c) depreciation is low, since apparatus works only 
for a few hours daily. 

The Leipzig sewage contains considerable quantities 
of industrial waste like wool scouring, brewery, dye, 
iron and gas-house waste. The black color of the 
sewage is probably due to dyes and iron waste. The 
daily fresh solids production is 390 cu. yds. The 
sewage is rather strong, with 300 p.p.m. oxygen con- 
sumed. 

The sludge from the sedimentation tank is not di- 
gested, but is pumped onto land, layer upon layer, 
and left there to decompose. In spite of the fact that 
this has been practiced for several years, these open 
areas do not smell or create nuisances. Some of the 
old sludge is sold for fertilizer-to farmers in the 
neighborhood. As an average it contains total nitro- 
gen 2.05; P2Os5, 2.56; KeO, 0.29, and CaO, 9.92%. 

The practice of pumping raw sewage sludge onto 
open fields certainly can not be practiced with domes- 
tic sewage solids in warm climates. Removal of the 
sludge from the tanks as practiced in Leipzig might 
possibly be duplicated elsewhere where the sludge is 
of sufficient concentration, preventing its moving over 
the top of the scraper and thereby creating a dis- 
turbance. If the example of Baltimore is taken, ma- 
terial left in sedimentation basins for eight to ten 
days results in material which is very acid (pH values 
as low as 5.1), gives off a disagreeable odor, is diffi- 
cult to digest, and requires large quantities of lime to 
bring it into a fair condition for digestion. 

The effluent from the Leipzig plant goes into the 
Elster river, which is already polluted by cities and 
towns above. To prevent nuisances and reduce the 
health hazards, the effluent is chlorinated with from 
20 to 40 p.p.m. of chlorine, maintaining approximately 
0.3 p.p.m. residual chlorine after a detention period 
of 10 minutes. The tank with round ends built for 
secondary settling purposes is now used as a detention 
tank and chlorine mixing basin. With this process of 
chlorination, the bacterial numbers (37°C) are re- 
duced from 500,000 to 350 per cc. With 26 p.p.m. 
chlorine, the numbers of bacteria are lower below the 
sewage outfall than above. 

Due to the large quanties of chlorine used, it was 
necessary to install a considerable number of chlorina- 
tors capable of discharging from 12 to 15 pounds of 
chlorine per day. The new chlorine apparatus recently 
invented by Dr. Ornstein, which is capable of dis- 





Flat-bottom Sedimentation Basin, Leipzig 
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Electrically Driven Sludge Scraper, Leipzig 


charging 250 to 300 pounds of liquid chlorine per 
day, has done away with the large battery of chlorine 
apparatus. 

This new apparatus is connected with 1)4-ton con- 
tainers filled with chlorine. The cost of chlorination is 
very high, amounting to 1000 to 1500 marks per day. 

There is no doubt that chlorination, which discolors 
the suspended solids to a grayish yellow color and 
partially flocs out this material, is helpful in maintain- 
ing a better condition in the stream, but the nuisance 
of possible sludge bank formation is still there. 

For reasons of cost and nuisance, experiments are 
under way with the activated sludge process. The 
experimental plant is sufficient to purify the sewage 
of 6600 people with a flow of 265,000 gallons daily. 
The experimental unit is divided into four parts with 
four types of aeration, one consisting of four-armed 
submerged paddle wheels plus air; the second, aera- 
tion through filtros plates alone; the third, a drum 
paddle wheel plus air, and the fourth, a partially sub- 
merged paddle wheel alone in a large tank with 
rounded corners. 

With aeration alone, the aeration time necessary is 
from 6 to 6% hours, but due to the daily variations 
in the character of the sewage an aeration time of 
about 8 hours might be necessary. The amount of air 
used in tank I in relation to the sewage was 10 to 1. 
In tank 2, where paddle wheels plus air are used, the 
relation was 7 to 1. The average results obtained 
were as follows: 


Aver. results in p.p.m. Influent Effluent 
Os consumed (filtered) 220 95 
Methylene blue 1 hr. 4 days 
H2S 0.8 0.0 
Ammonia 50 40 
NoO3 NoOs 0 0.3 
Oz trace 3.0 
B.O.D. 220 30 
pH 7.6 7.5 
Bacteria (37°C) 1,000,000 30,000 
Temperature, °F 60 58 


The chlorine used at Leipzig is produced at the 
factory of the Dye Trust at Bitterfield by the electro- 
lytic process as a by-product. It is placed in 1%-ton 
containers and conveyed by trucks to the Leipzig 
sewage disposal plant. The industry sells the chlorine 
in different types of containers. They are sold in 
114-ton containers at a cost of 24 marks per 100 kilo, 
¥4-ton containers at 35 marks per 100 kilo, and 100- 
kilogram cylinders at 36 marks per 100 kilo. 

The writer is indebted to Dr. F. Mieder, Chief 
Engineer, for much of the above information and for 
his cordiality during his visit. 
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Los Angeles Meets Water Supply Crisis 





Votes nearly thirty-nine million in bonds for securing urgently required 
addition to its supply, tunneling eleven miles through a ridge; building 
new reservoirs and enlarging old ones; buying two hundred thousand acres, 
including five towns; and otherwise increasing the capacity of the system 





[cs present supply of water 


Calif., will be taxed to its full capacity in two 
years, if consumption continues to increase at 


the present rate. The flow of the 
present chief source of supply, 
based on that delivered during the 
six-year period 1923-1929 (the 
driest on record), is 336 second- 
feet, although more than this is 
available under ordinary conditions. 
The average consumption in 1929 
was 378 second-feet; that in Febru- 
ary being about 45 per cent of this, 
and the maximum, in July, about 
191 per cent of it. The surplus 
winter flow is carried over for sum- 
mer consumption in storage reser- 
voirs, and the capacity of these aiso 
is insufficient for expected increase 
in consumption. 

The city expects to obtain an 
abundant supply from Boulder dam 
some time within the next ten or 
twelve years, but an immediate ad- 
dition to the present supply which 
will serve until that time is neces- 
sary. This the city plans to obtain 
by purchasing additional water 
rights in Owens Valley and de- 
veloping the full flow of that re- 
gion, which will suffice until 1936. 
Meantime, a tunnel will be driven 
through the divide north of this 
valley, to divert water into it from 
the Mono basin, which will furnish 
a supply adequate until that from 
Boulder dam is available. Ad- 


ditional storage reservoir capacity 
also will be provided. 





By Robert Newton Clark 


for Los Angeles, 
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The cost of carrying out this program is estimated 
at $38,800,000, and a bond issue of this amount was 
authorized on May 20th by a vote of 189,927 for and 
22,082 against (unofficial count)—a greater number 


of votes than has been cast in any 
previous special election. A com- 
mittee of citizens financed a cam- 
paign in favor of the proposition, 
working through the Fire and 
Police Protective League, the 
Parent Teachers Association, Cham- 
ber of Commerce, United Church 
Brotherhood, and other business 
and social organizations. Stress 
was laid upon the fact that the 
bonds will be revenue producing 
and the issue carried and retired 
without cost to the taxpayers, as 
well as upon the need for additional 
water. 

The diversion of water from 
Mono Basin requires the construc- 
tion of collecting works on four 
streams which now empty into Mono 
Lake. An open conduit is planned, 
starting at Leevining creek and in- 
tercepting Walker creek and Park- 
er creek. This channel will dis- 
charge into Silver lake, which will 
be enlarged by a dam at its outlet 
so as to provide adequate storage. 
From Silver lake a tunnel will be 
driven through the divide that sepa- 
rates Mono Basin from Long Val- 
ley, to convey water into the upper 
reaches of Owens river. Further- 
more, it is proposed to construct a 
dam in Long Valley, forming a 
reservoir in which water may be 
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stored so as to permit proper regulation of the flow 
in Owens river. This structure will not be necessary 
until the water from Mono Basin is discharged into 
the river valley, so work at this point will be delayed 
until other operations are well under way. 

The increase of water in Owens river will be greater 
than the present aqueduct to the city can carry, so cer- 
tain alterations will have to be made to accommodate 
the higher flow. Even with these alterations, the aque- 
duct will not have quite sufficient capacity to permit 
full use of the increased supply, but it will be ample 
for immediate needs. As the demand for water in- 
creases, additional storage must be supplied in or 
near the city to provide for seasonal fluctuations and 
for emergencies. Also certain changes in the distri- 
bution system to accomodate the increase in flow, to 
cost about $3,000,000, are to be financed from the 
authorized bond issue. 

About half of the money realized from the sale of 
the present bond issue will be used in purchasing 
land and water rights. The surface waters in Owens 
Valley are not sufficient for the needs of the city, so 
one hundred wells have been driven to draw upon the 
underground supplies. This made necessary the pur- 
chase of considerable areas of land for the sake of 
obtaining the right to use the subsurface water, but 
a vast litigation has resulted from the claims of other 
owners that the city has been impairing their supply 
of water. As an example of the ramifications of these 
legal sGuabbles, suit has been brought against the city 
of Los Angeles for reparations by certain towns 
which claim that damage has resulted from the de- 
population of certain sections of the valley, consequent 
to the city’s use of water. To settle all disputes, the 
city has determined to purchase the remaining pri- 
vately owned lands in Owens and Long Valleys. It 
is estimated that $5,790,000 will be required to pur- 
chase the towns of Bishop, Laws, Big Pine, Independ- 
ence, and Lone Pine, with a combined area of about 
2350 acres; and that $6,660,000 will be necessary to 
secure other privately owned lands outside of the 
towns; these figures being those obtained by Los An- 
geles engineers and appraisers, adjusted by confer- 
ences with representatives from the areas affected. 

The purchase of the remaining lands in Mono 
Basin, Long Valley, and Owens Valley will result in 
many advantages to the city, as it insures not only 
legal control of water, but also permits close sanitary 
supervision of the towns and positive adjustment of 
many irritating problems. It is expected that the 
land now under cultivation, which represents but a 
small proportion of the total holdings, will continue 
to be used under lease, provision having been made in 
estimating the safe supply for the diversion of water 
for its irrigation, although the greater share probably 
will find its way back into underground storage. 

The water collected from the Mono Basin is similar 
in quality to the water from Owens river. The water 
shed lies in the high Sierras at an elevation exceed- 
ing 7000 feet above sea level, and melting snows are 
depended upon for a large proportion of the runoff. 
The natural waters are free from objectionable impu- 
rities and are to be turned directly into the distribu- 
tion system without special treatment. Samples will 
be collected daily at the city, and chlorination appa- 
ratus provided at each point where the water enters 
the distribution mains. 

(Continued on page 74) 
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N 1926 and 1928 the state highway department of 
| South Carolina laid two pieces of experimental 
road in which cotton fabric was used, to deter- 
mine what, if any, advantages there might be in the 
use of this material. The two experimental stretches, 
one in Newberry County and one in Spartanburg 
County, totaled about 14 miles in length. 

The test roads were constructed after the ordinary 
method of building top-soil roads and giving them 
bituminous surface treatment. The road having been 
shaped and thoroughly bonded was thoroughly swept 
and all loose particles removed. A prime coat of 4 
gallon per square yard of light tar, 8 to 13 specific 
viscosity, was then applied. After an interval of 24 
hours, while the tar was still sticky enough to hold 
the fabric in place, the cotton fabric was spread lon- 
gitudinally along either the entire width of the road 
or along the shoulders only. The fabric used was an 
open weave weighting 4.61 ounces per square yard 
and containing 3% warp threads per inch and 7 filling 
threads per inch, both yarns four-ply. Approximately 
.4 of a gallon per square yard of asphaltic oil 150 to 
200 penetration was then applied hot (not less than 
275 degrees F.) to the fabric and surface, and imme- 
diately covered with about 50 pounds per square yard 
of coarse sand, or sand and fine gravel, or finely 
crushed limestone or granite. The road was then 
ready for traffic. 

For satisfactory results the surface should be swept 
thoroughly clean; the tar should not be heated beyond 
150° and applied at not less than 125°, and only to a 
dry surface. 

In making the first test road in South Carolina the 
entire surface was covered with the fabric, but in the 
second experiment the shoulders only were so covered. 
The fabric used in Newberry County cost about 40c 
per pound or 13c per square yard F.O.B. mill, while 
that used in Spartanburg County cost about 38c per 
pound or llc per square yard, F.O.B. mill. The de- 
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Using Cotton Fabric on a Texas Road. 


partment reports that the experiment has been suffi- 
ciently encouraging to warrant continuing experi- 
ments along this line. Following the South Carolina 
experiments, the Texas state highway department is 
experimenting with this material. 

Replying to our inquiry concerning the success of 
this experiment, State Highway Engineer Chas. H. 
Moorefield writes: “It is somewhat problematical as 
to what extent the use of cotton fabric reinforcement 
increases the life of our usual type of bituminous sur- 
face treatment. It seems to reduce the maintenance 
cost during the first couple of years, particularly that 
of repairing progressive failures beginning at the 
outer edges of the treatment, but at a somewhat later 
stage in the life of such treatments it is often neces- 
sary to scarify them and re-treat, and at that particu- 
lar time the cotton fabric might be of considerable 
disadvantage unless some change in the ordinary 
technique of re-treatment is developed. Until our ex- 
perimental stretches of surface treatment in which 
cotton fabric was used have passed this stage, I do 
not believe that we will be warranted in making any 
very broad statement as to the benefits to be expected 
from the use of the cotton fabric.” 

Advocates of this system claim that it gives in- 
creased supporting strength under the outer edge of 
the pavement by preventing rain water soaking in at 
this point; that it strengthens the resistance of the sur- 
face to shear and holds broken pieces in place; that it 
tends to delay displacement of small pieces of im- 
pervious surface treatment on the edges of the road, 
preventing checker-board cracking when the material 
has become brittle—a condition often referred to as 
“elephant-hide,” and retards the forming of corruga- 
tions by restraining flow or displacement of materials 
when too large a proportion of bituminous material 
has been used in the surface treatment, or from traffic 
continually following one lane. _ 














| Grosser Construction Co., at Convent, La., 
Using Monighan with 3-yard Page Bucket 





In Center—Hearin Job; Bucyrus 









McWilliams Dredging Co. Using New 
Marion Steam Dragline, 150-ft. boom, 7- 
yd. Bucket 


with 100-ft. Boom and 3Y-yard Bucket 











Draglines Do Bulk of Levee Work on Lower 
Mississippi 


by encroachment of the river on present levees, 

has been under way in the vicinity of New 
Orleans. This work is under the direction of Major 
W. H. Holcombe, who is in charge of the Second Dis- 
trict, New Orleans, U. S. Engineer Department. In 
addition, construction work on the Bonnet Carre spill- 
way is being carried on, and surveys of the Atcha- 
falaya basin are being made to secure more data re- 
garding the floodway. 

On the east side of the river, between New Orleans 
and Baton Rouge, are a number of levee construction 
jobs that illustrate quite well the general methods em- 
ployed in this district. Near Lutcher, La., Don B. 
Hearin & Son received a contract for constructing a 
section of the St. Elmo-Angelino levee. This job in- 
volved the placement of 294,000 cubic yards of earth- 
work, on which the contract price was 13.37 cents. On 
the job are two Bucyrus steam draglines.s A 3%4- 
yard machine, with a 100-foot boom, travels down the 
river side of the levee to be constructed, throwing up 
a spoil bank, part of the material for which is obtained 
from the old levee. The other machine, a track ma- 
chine with a 5-yard bucket on a 110-foot boom, fol- 
lows down along the river side toe of the new levee 
and completes it. 

Somewhat above this job the Grasser Construction 


M we levee construction, mainly that required 


Co. has a contract to place about 370,000 cubic yards 
in a new setback levee near Convent, La. The price 
on this job is 13.83 cents per yard. The contractor 
has done all the work with a single machine, a 3-yard 
Monighan with a 100-foot boom, operating a Page 
bucket. At night, this machine throws up, from ma- 
terial near at hand, the land side section of the levee; 
and in the daytime completes and finishes the section. 

Just above this job, at Willow Grove, the Lewis- 
Chambers Construction Co. had a contract for build- 
ing 520,000 yards at a contract price of 21.50 cents 
per yard. This job was completed some time ago, 
but on a section of the levee, a slip occurred which 
necessitated a considerable amount of extra work, in- 
cluding filling in of river side borrow pits in order to 
counteract the pressure from the levee, which at this 
point is 22 feet in height. The contractors on this 
job have used a Bucyrus steam dragline, with a 6- 
yard bucket and a 150-foot boom. 

At Viola, the United States machine B-5, a Bucyrus 
steam dragline with a 4-yard bucket and a 120-foot 
boom, received the contract to put up 353,000 yards of 
levee at 16.74 cents. This machine also had 230,000 
yards on the Waterloo section at 20 cents a yard. The 
plan of construction here was for the dragline to take 
out a borrow pit, throwing over a muck bank as far 
as it could reach on the first trip, and then to back- 
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Where the levee slipped near Willow Grove, La. River shown in right background. Picture taken from new levee which 
sank, earth rising in middle foreground. 
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Monighan Walker, 41-yard bucket on 150-foot boom; 
C. 1. Jones Job 





U. S. B.-5 Bucyrus 4-yard steam dragline at Viola, La. 


track and on the next trip complete the levee from 
this muck bank and the additional dirt it can reach 
from the new location. 

Somewhat farther up the river, on the Indian 
Camp—Southwood levee, C. I. Jones, has had a new 
Monighan walker at work. This machine can use a 
6-yard bucket, but during the past season used a 4%4- 
yard bucket on a 150-foot boom. This contract totaled 
2,130,000 cubic yards, on which the bid price was 
17.75 cents a yard. Mr. Jones also has had on the job 
two Monarch 75 tractors, which are used on clearing 
work, for pulling stumps, hauling logs, etc. 

Just below Baton Rouge, the MacWilliams Dredg- 
ing Co. had a setback levee job, on which they brought 
in a new Marion Type 5240 steam dragline, with a 
boom 150 feet long and a 7-yard bucket. In addition 
to this machine, there was a smaller diesel powered 
Bucyrus, with a 2-yard bucket and 65-foot boom, which 
was used to cut the muck trench. Work on this con- 
tract was begun late last fall. 





Set-Back Lines on County 
Highways 


A state law of Wisconsin provides that the county 
board of any county “may, by ordinance, regulate and 
restrict the location of trades and industries and the 
location of buildings designed for special uses, and 
establish districts of such number, shape and area, 
and may also establish set-back lines outside the limits 
of incorporated villages and cities as such county 
board may deem best suited to carry out the purposes 
of this section.” 

However, before adopting any such ordinance, the 
board must submit the same to the town boards of the 
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town or towns in which may be situated any lands 
affected by the ordinance and obtain the approval of 
any such town boards in so far as the same affects the 
lands in such towns. 

Some counties have established set-back lines along 
their principal highways, but a very large majority 
have not, and already in some cases the immediate 
proper development of some of the principal roads is 
cramped. The State Highway Commission has called 
the attention of counties to the matter, saying that it 
considers that “proper planting along the roadsides, 
especially of the native trees, and the acquirement of 
areas along the roadside which may be situated so as 
to be of recreational value to the public are tremendous 
assets, not only to the highway itself but to the com- 
munity in which the highway may lie. Many such 
areas are of little or no value for any other purpose 
and yet are of exceedingly great value for recreation- 
al purposes.” 





Bacterial Population and Sludge Digestion 


A study of bacterial population during sludge di- 
gestion has been made in the laboratory of the Sani- 
tary District of Chicago, and the procedure and con- 
clusions were reported in a paper in the April 1930 
issue of the “Journal of Bacteriology’”’ by C. C. Ruch- 
hoft, J. G. Kallas and G. P. Edwards, respectively 
bacteriologist, assistant bacteriologist and principal 
assistant chemist of the Sanitary District. 

Six sludges were tested—activated sludge, fresh 
sludge, and mixtures of the two in which 10%, 20%, 
33%, and 50% respectively were activated sludge. 
One series of these mixtures was incubated at 15° 
C. and another at 25° C. The authors describe at 
length the methods employed, give the data obtained, 
with curves showing the trends, and reach conclusions, 
some of which are as follows. 


The greatest reduction of organic solids was found 
in the mixtures containing 20% activated sludge or 
less (on the dry organic solids basis), and the least 
in the activated sludge alone. 

After 160 days the reduction in organic solids in 
activated sludge was 26% at 15° and 41% at 25°, 
while in the mixture containing 20% activated sludge, 
the reduction was 46% at 15° and 53% at 25°. (From 
which is would appear that temperature is much more 
important in the digestion of activated sludge than 
in that of fresh sludge. ) 

In general, the bacterial populations increased for 
ten to fifteen days until an equilibrium was reached, 
after which rapid declines set in and continued 
throughout the practical digestion period. The total 
bacterial populations were, as a rule, highest in the 
mixtures having the most fresh solids and lowest in 
the activated sludge alone. 

Assuming that the total bacterial population was 
responsible for sludge digestion, the flora present in 
the activated sludge was apparently as efficient in or- 
ganic solids reduction as the flora of fresh solids. 

A comparison of the rates of organic solids reduc- 
tion per billion bacteria showed that the average rate 
for one hundred days was 2.2 times as great at 25° C. 
as at 15° C. for mixtures containing 20% activated 
sludge or less; and 3.8 times as great for activated 
sludge alone. 















Operation of Glass-Covered Sludge Beds’ 





Special tests made on two beds at Marion, Ohio, to learn capacity in actual 
service for the entire year 1929, and conclusions derived therefrom 





By Floyd G. Browne 
Superintendent and Chemist, Sewage Treatment Works, Marion, Ohio, and 
Frank Woodbury Jones 


Sanitary Chemist, with George B. Gascoigne, Consulting Engineer, Cleveland, Ohio 


T the 1926 meeting of this Association we pre- 
A sented a paper on the general subject of the 
air drying of sludge on glass covered sand 
beds. At that time the total number of glass-covered 
sludge drying beds in actual service was under 
10. At the present time returns from various 
greenhouse manufacturers indicate that this number 
has increased to over 80. Furthermore, most of the 
new construction has taken place since 1928 and, in 
consequence, actual operating data are still rather 
limited. The total area covered by the 80 installations 
for which we have reports aggregates more than 15 
acres, the largest installations probably being at Day- 
ton, Ohio, where there is a total covered area of 110,- 
000 square feet, and at the Cleveland Southerly Sew- 
age Treatment Works, recently completed, containing 
36,500 square feet. 
The fact that several of the greenhouse manufac- 
turers are making special studies toward developing 
types of structures particularly adaptable to the dry- 


* Paper before New Jersey Sewage Works Association. 


ing of sludge is direct evidence that the glass-covered 
sludge bed has become a recognized part in the gen- 
eral scheme of sewage disposal. 

Factors Affecting the Drying of Sludge 

Before discussing how sludge may be dried, it is 
pertinent to state what we mean by sludge drying. 
Sludge drying is a relative term. We do not expect 
to get rid of all of the water. When the fluid sludge 
applied to the bed reaches a condition in which it can 
be removed from the sand with a close-tined fork 
without taking too much sand, and without excessive 
slumping, and in which condition it can be handled 
and transported readily to the ultimate point of dis- 
posal, it may then be regarded for all practical pur- 
poses as dried sludge. The time elapsed between the 
date of application and that of removal may for con- 
venience be called the drying period. 

The drying of sludge is accomplished in two gen- 
eral stages, namely, drainage and evaporation. The 
drainage occurs for the most part during the first two 
days. Evaporation completes the drying. 

Various factors affect both of these. The height of 
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Plan and Sections of Marion, Ohio, Sewage Treatment Plant. 
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SEWAGE TREATMENT WORKS 
MARION, OHIO 


IMHOFF TANK SLUDGE DATA 
Tank No... Bed No... 


WET SLUDGE APPLIED DRIED SLUDGE REMOVED ~ 


Date Applied Date Hoed 


Time to Pump Date Removeable 


Temperature, Air Sludge Date Removed 

Tank Lowered in Inches Temp. in Greenhouse, Max Min 
Volume by Tank Measurement No. of Clear Days 

Depth on bed, Max . Min . Ave Depth on bed, Max Min. __ Ave 


Volume by Bed Measurement 


Specific Gravity 


Volume by Bed Measurement 


Shrinkage in Volume 


Weight - Bottle & Sludge Grams Loads (1 cu. yd. ea. 
Weight - Bottle - EE LS Lene oe Se 
Weight - Sludge 
Water Equivalent 
Specific Gravity 
Weight per cu. yd. Weight per cu. yd. 
ne aa ee ae a Solids 
Charge Charg 


Weight Residue & Dish Weight Residue & Dish 


Weight Dish Weight Dish 
Weight Residue Weight Residue 
Per cent Solids Per cent Solids 


Per cent Moisture 
Pounds dry Solids 
Remarks _______ 


Per cent Moisture. 
Pounds dry Solids 
Remarks __..__- 














Form Used in Recording Sludge Disposal Data. 


foundation walls, location of and type of walks, type 
of ventilators and other construction features have 
considerable effect on the rate of evaporation. The 
depth and quality of the sand.and type of under- 
drainage influence the draining. There are divers 
opinions relative’ to the proper sizes, grading and 
depths of sand and gravel which should compose a 
sludge drying bed. It is not our purpose to discuss 
these here, but to point out that these factors must be 
recognized. 

It is obvious also that the evaporation.is -influenced 
by the humidity and temperature of the atmosphere. 
To our mind, effective evaporation is far more critical 
in the drying of sludge than is effective drainage. 
There is still much to be learned concerning both. 

Results Accomplished on Glass-Covered Beds 

In our previous paper, we referred to results ob- 
tained at Alliance, Ohio, where one of the very first 
glass-covered beds was installed. We made refer- 
ence also to the first year’s operation at Marion. 
Realizing, however, that the effective drying of sludge 
is dependent in large measure upon the quality of wet 
sludge to be handled and other variable conditions, it 
was our purpose to secure additional data from instal- 
lations now in service and to this end we sent out 
several inquiries: 

Unfortunately, we find that very little operating 
information is available, due to the fact that most of 
the larger installations where laboratory facilities are 
available are of too recent construction to afford any 
data. Consequently, we are again forced to rely upon 
the experience with which we are most intimately 
familiar. 

It is appreciated that no two sludges are the same 
in their consistency, moisture content, drainability, 
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and texture. In- consequence, results obtained at 
Marion might not be exactly reproducible at anothe: 
plant. However, we do believe that these results are 
indicative of what might be expected in any properly 
designed glass-covered sludge area where the sludg: 
is well digested and does not have a solids conten: 
exceeding 8 per cent. 

At this point we would emphasize the necessity for 
a more complete study of sludge drying so that re- 
liable data from various sources may be available in 
order to establish just what may be expected from a 
covered sludge drying bed under a variety of condi- 
tions as to construction, weather and quality of sludge 


Experience at Marion 


Marion is sewered on the separate system. The 
sewer grades are flat and, in consequence, the sewage 
when it reaches the plant in summer is always septic 
and only for relatively short periods in the year is 
there any dissolved oxygen present. The treatment 
plant is of the Imhoff tank-trickling filter type. The 
plant was placed in operation in July, 1924, and has 
been in continuous service since that time. 

The total suspended solids vary between a maxi- 
mum of 470 parts per million and a minimum of 109 
parts, averaging 227 for the year. The removal 
effected by the Imhoff tanks averages 60 per cent of 
the total suspended solids. 

Daily samples of the fresh solids as deposited in the 
Imhoff tanks contain volatile matter varying between 
55.9 and 88.7, averaging 75.1 per cent. The above 
results were obtained in 1929, but are representative. 
The sludge as removed from the Imhoff tanks had an 
average volatile content of about 53 per cent. The 
loss in solids due to digestion approximates 40 per 
cent. 

The sludge drying beds have been used continu- 
ously but not by any means to capacity. Two of the 
beds have been used to store sludge removed from the 
other beds. While piled up it continues to lose water 
and when practically bone dry it is ground up in a 
pulverizer and put up in 100-pound sacks which sell 
for $1.15. We have no difficulty in disposing of all 
the ground sludge we can make. Furthermore, the 
sludge which is not pulverized, except for that used 
about the plant, is all disposed of to near-by country 
clubs. In fact, the demand exceeds the supply. 

In order to establish definitely what service we 
might expect from the sludge beds, we decided in 
1929 to operate two of them to their maximum capac- 
ity, as part of the plant routine. The first sludge 
drawn in these test dryings was placed on the beds 
on January lst, and the last was removed on Decem- 
ber 31st, 1929. Each bed was dosed and cleaned 20 
times. Except for a short period during painting of 
the frame work, beds 3 and 4 were used throughout 
the test. 

The minimum depth of application was 7.2 inches 
and the maximum was 10.8 inches, the average for all 
applications being about 9.3 inches. The average 
depth of the dried sludge was 3.6 inches, indicating a 
shrinkage in volume of approximately 60 per cent. 
The period of drying varied between a minimum of 
6 days and a maximum of 43, averaging nearly 16. 
The moisture content of the applied sludge averaged 
92.9 per cent and that of the removed sludge 67.5 per 

(Continued on page 69) 
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Desirability of general map, detail and intersection maps, and other rec- 
ords, and suggestions for preparing same. Locating valves. Filing maps 





of keeping adequate maps and field records for 

water works plants in forms available for use 
outside of the office; and of keeping these records 
closely up to date. 

While most water works men will admit the de- 
sirability of this, many years of experience in water 
waste surveys, including examination of the records 
of many water works plants, large and small, pri- 
vately and publicly owned, proves that offices keeping 
such records are the exception rather than the rule. 
The author cited illustrations from New York, New 
Jersey, Illinois, Michigan, and Texas. He also quoted 
the National Board of Fire Underwriters as finding 
the same condition quite general. 

Taking up the matter of the kinds of maps and 
records which are desirable, Mr. Wilson stated that 
the maps should include a general map covering the 
entire system without much detail, showing the entire 
system in a diagrammatic form on a small scale; sec- 
ond, detail maps and plans of special structures and 
of the conduit line; third, complete map of the dis- 
tribution system; four, sectional maps of the distri- 
bution system; and five, large-scale intersection maps 
showing the valve locations and measurements. 

The first general map might easily be on too small 
a scale to show much detail, and details along the ‘line 
such as pumping stations, gate houses, dams, reser- 
voirs, or standpipes would then have individual plans 
of appropriate scale. 

The detail plans and maps such as those mentioned 
above, and maps and profiles of large conduit lines, 
should be filed; the exact location of every joint be- 
ing measured and recorded, as well as the location 
of all specials in the conduit, in many cases. These 
maps should have scales sufficiently large to give the 
required information. | 

The valve location map for field use will be on a 
still larger scale to allow the measurements to be 
shown clearly. 

The number and kind of maps which may be de- 
sirable for a given system will vary with the size of 
the system and also with the class of data which it is 
desirable to present. For a small plant, one map on a 
sufficiently large scale may be all that is required to 
show the details of the distribution system, including 
location measurements of valves and even of serv- 
ices; but separate maps for the last are generally 
desirable. 


[or purpose of this paper was to present methods 


General Map 
A wall map three feet square will cover an area of 
nine or ten square miles at a scale of 500 feet to the 
inch, which is generally more than ample for a gen- 
eral map showing mains, valves and hydrants. The 


* Abstract of a paper before the New York Section of the 
American Water Works Association by Edgar A. Wilson, 


chief engineer, the Pitometer Co., New York City. 


scale may be decreased to 1,000 feet to the inch for 
larger systems, but this is about the minimum prac- 
ticable for a map of the distribution system and if 
such a scale would require a map more than three 
feet square it would be better to divide it into two 
or more sections. 

Because an operator knows nothing about drafting 
should not keep him from making a map—any kind 
of map is better than none, if fairly accurate and 
complete. Even the smallest village usually has some 
kind of street map available—in the county atlas, per- 
haps. Some one, a student in the village, perhaps, 
can be found to make a tracing of the map, from 
which several prints can be made. Where the plant 
is of sufficient size to warrant the expense, it may be 
more satisfactory to have a local surveyor make up 
a map, or to employ someone in the department capa- 
ble of obtaining the necessary field data, making 
maps and keeping the records up to date. In a fair- 
sized water works in a fast-growing community there 
will usually be plenty of work along these lines to 
keep at least one man busy most of the time if the 
work is properly done. 

What should be shown on the map depends to a 
considerable extent on the purposes for which the map 
is to be used, and the size of the system; since the 
larger systems may need maps of several different 
scales to clearly represent the conditions. 

If there are several maps, the smallest-scale map 
of the distribution system should show all mains, 
valves and hydrants, as well as*the more important 
service connections, such as factory supplies. It may 
not be possible to show much detail on such a map, but 
non-connected mains crossing each other should be in- 
dicated by a break in the line of one main or a loop 
of one across the other; or, in some cities, intersec- 
tions show a blob of ink if the mains are connected, 
the blob being omitted if not connected. Important 
intersections, too intricate to be shown in proper de- 
tail on the general map, may be circled and an en- 
larged section giving the details shown on the margin 
of the map. 

The larger-scale sectional maps will naturally show 
more detail than the general maps. In some cities 
the scale is large enough so’ that even the location 
measurements for the services can be shown. This is 
not usual although the services themselves may be 
shown on'such a map, without undue confusion. Any 
information regarding the location of the main, depth 
of cover, etc., will be of value; and it is often wise 
to indicate also the location of sewers, electric and 
telephone conduits, gas mains and other street struc- 
tures. 

Intersection Maps 

It is desirable that the valve location or intersection 
maps be kept to a size convenient for use in outside 
work, and of a size which will fit some standard loose 

(Continued on page 70) 











How Suffolk Treats Its Gravel Streets 





By R. H. Brinkley 
City Manager, Suffolk, Va. 


the necessity of low-cost road construction for 

state and county highway systems, but financ- 
ing of city street construction is one of the most 
troublesome problems confronting Virginia cities to- 
day. It is evident that if high-type paving is em- 
ployed in all cases, many sections of the cities will be 
deprived of improvements; therefore it is important 
that a city balance its program so as to obtain the 
largest mileage of serviceable streets with the funds 
available. 

This problem confronted us in Suffolk with the ex- 
tension of our city limits in 1916, when a large mile- 
age of unimproved streets was brought into the city. 
With limited funds available for construction, it was 
impossible for a city with a population of 12,000 to 
consider the construction of expensive types for the 
residential areas. 

Still, there was considerable agitation for improved 
streets, which came to a head in 1921, with the result 


A GREAT deal has been said and written about 


which was delivered on barges and unloaded by hand 
into trucks which were backed onto the barges. One 
cubic yard of gravel covered about four square yards 
of surface. The surface was compacted by traffic, 
the loose gravel being machined from time to time. 

The gravel was allowed to weather over one season, 
in the meantime being shaped by means of a heavy 
road machine. During the spring it was then swept 
free of all loose material, after which it was given an 
application of light tar, about one-third gallon per 
square yard, and covered with about twenty pounds 
of coarse sand. The tar was poured by hand and 
spread by means of push brooms. 

In the late spring of 1923, due to a slight breaking 
up of the treated surface, it was deemed advisable to 
retreat these streets. Wishing to use a considerably 
heavier bituminous material than that used in 1922 
and having no means of applying a hot application 
except by hand, we decided to use Tarmac CP, a tar 
cold-patching material, instead of a hot application. 





Gravel Street in Suffolk, Va. 


that the city started an investigation of the merits of 
low-cost streets. 

During this investigation we learned that it was 
possible to obtain a very good grade of bank gravel, 
consisting of about 60 per cent coarse aggregate rang- 
ing in size from one and one-half inches down, 30 
per cent sand and 10 per cent clay: which compacted 
tightly and cut very little during the wet seasons, 
and seemed to be particularly well adapted for bi- 
tuminous surface treatment. 

As a result, in the fall the city council authorized 
the construction of 10,000 square yards of such streets 
in one of the main residential sections, sewer, water 
and gas lines being installed previously. 

It was decided to build six-inch reinforced concrete 
curb and gutters on the streets to be improved. 

After the curb and gutters had been built, the 
streets were graded by hand to a depth of six inches 
below the finished grade. For the most part this 
sub-grade was a sandy loam, although on a few 
streets clay was encountered. Over the sub-grade 


was spread eight and one-half inches of loose gravel, 


34 


This material was spread by hand, applying one-third 
gallon per square yard, and was covered with thirty 
pounds of 34-inch stone chips. 

These streets proved so satisfactory that in the fall 
we decided to construct an additional 20,000 square 
yards. It might be of interest to state that the streets 
treated in 1923 have never been retreated since and 
the maintenance on them has been negligible. 

In the spring of 1924 we treated the gravel streets 
constructed the previous year; but decided upon a 
double surface treatment, using Tarmac P (a cold 
material with a specific viscosity of 8-13) as a prime 
coat, applying one-third gallon per square yard. This 
application was not covered with any aggregate, but 
allowed to penetrate the gravel surface, which took 
from one to two days. It was then sealed with one- 
third gallon of Tarmac A, applied hot by means of 
heating kettles and hand pouring pots and covered 
with thirty-five pounds of 1%4-inch to %-inch stone 
chips, after which the treatment was rolled with a 
five-ton roller. 

(Continued on page 60) 















HE blowing out of a large gas well near Alto, 
‘i La., formed a crater some 500 feet in diameter 

and over 50 feet deep. Quantities of salt mud 
were thrown up by the well, filling a bayou and low 
area between the well and the village of Alto, and so 
forming a swamp of over 50 acres. This mud, in many 
places five feet deep, was so salt that, wherever the 
top was dry, salt crystallized out and the surface 
became glaring white. The salt marsh mosquito, 
Aedes sollicitans, appeared in such numbers as to 
create an intolerable nuisance, unusual at a locality 
two hundred miles from the ocean. 

The density of these mosquitoes in Alto during the 
daytime can hardly be described. It was necessary to 
close the school because of the impossibility of teach- 
ing or learning, and in screening the school, it was 
necessary to work in pairs, one man screening while 
the other waved a newspaper to keep the mosquitoes 
off. 

The situation at night was even worse. One of the 
large property owners who had a well-screened home, 
gave the following formula for getting any sleep: 
‘About 7 o’clock spray a pint of Flit around the house 
after closing doors and windows tight; go off for an 
hour’s ride; come back, sweep up the dead mosquitoes, 
open doors and windows and turn on the fans and get 
to bed quick; by 2 o’clock enough mosquitoes have 
found their way through the screens so that sleeping 
for that night is over.” After such treatment, this 
man never failed to sweep up at least a pint of dead 
mosquitoes ! 

As a temporary measure, considerable screening 
was done. It worked in such places as the school- 
house, where there were no people at night, but in the 
houses mosquitoes still got in, their ingress being 
slowed up but not prevented. 

An inspection of the swamp showed that from 50 
to 100 acres remained wet, according to the time of 
the year and the rainfall. The surface where no water 
stood became hard, but this solidity was less than six 
inches deep and underneath was quagmire. The sur- 


Views of Ditch Through Swamp. Note Opening Through Spoil Banks at Side. Where Horse Stands There Was Formerly 
Five Feet of Salt Mud Under Water. 


Draining Salt Marsh From Gas Field Crater 


By E. B. Johnson 


face in such places cracked up like small tile, and 
breeding was heavy in the cracks, which extended 
down to water. The soft base underneath prevented 
the use of any heavy machinery, and when an attempt 
was made to use mules and scrapers to ditch through 
the middle, the mules at once became mired up and 
were unable to work. 

A survy showed that the middle of the swamp, 
where the old bayou formerly ran, was not the lowest 
part of the swamp. While the whole was very nearly 
level, the consistency of the mud as thrown out of the 
crater was such that the actual low part was within 
twenty feet of the limit of the mud furthest from the 
crater. Here it was possible, although difficult, to 
work mules; but the mud was heavy, gummy, and 
very slippery, and the mules could not work effective- 
ly; also the scrapers would not bite into the mud, and 
is was necessary to break this up beforehand with a 
deep plow. Even then, the scrapers would ride over 
the plowed mud and take less than an inch between 
plowings. 

It was then found that the round-bottom ditch made 
by this method, and usually called for by engineering 
practice in soils of this type, would not stand up. An 
apparent upward thrust from the bottom coupled with 
sloughing from the sides would raise the bottom at 
the rate of as much as an inch a day. 

In the meantime it was found that men could stand 
up and work in the mud better than mules, and in this 
way the old bayou be ditched out. Sharp-pointed 
spades were necessary to enable the men, by riding 
on the spade, to force it into the mud; but the gummy 
mud could not be thrown off the spades, and the best 
plan was found to be jumping out of the ditch after 
getting a shovelful and removing the mud from the 
spade with the foot. 

As the round-bottom ditch had failed, a straight- 
sided ditch, about eighteen inches wide and from one 
to five feet deep was tried. The ditch of this shape 
has now been in service for eight months, through an 
extremely wet season, and is in practically as good 

















condition now as when constructed, and merely needs 
to have a little debris and floatage removed. There 
apparently has been no upward thrust from the bot- 
tom and no sloughing from the sides. The small 
section which was dug with mules and scrapers is 
now almost filled up, and will have to be redug. The 
fall obtained was 12 inches per mile. 

This work was done by the gas company with one 
of their regular crews and no detailed cost records 
kept, but the cost was probably around $0.50 per 
linear foot for the hand-dug ditch and about twice as 
much for the mule-and-scraper dug ditch. 

Salt marsh mosquitoes are now appearing in other 
gas and oil fields even farther inland than this. 


Sewer Trenching on Heavy-Traffic 


Streets 


N building sewers on and in the vicinity of Broad- 
I way between Times Square and Columbus Circle, 
New York City, where traffic is intense, it was nec- 
essary to interfere with that traffic as little as pos- 
sible; certainly not to close the street entirely. In 
the lower part of Manhattan Island machine exca- 
vators are impracticable because of the network of 
pipes below the surface, and hand shoveling is neces- 
sary. But the dirt from the trench, fifteen feet deep, 
could not be piled on the street, especially.on Broad- 
way, where there is a double-track street railway. 
The dirt must be immediately removed and, prefer- 
ably, used for backfilling the trench; and the trench 
should be kept as narrow as possible. 
In work of this kind recently performed, a travel- 
ling crane was used, handling the earth in buckets 








Crane Carrying Bucket of Dirt on Broadway. 
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which were lowered into the trench, filled, and raised 
by a swinging boom; the crane then travelled close to 
the trench, carrying the bucket of dirt about 100 fee: 
to the rear, where it was dumped onto the finished 
sewer. The crane then returned to the head of the 
trench, lowered the empty bucket and raised a ful! 
one, repeating the operation continually. 

Three hinged-bottom buckets, each of ten cubic 
feet capacity, were used for each crane, and thirty 
buckets an hour were removed under average ex- 
cavating conditions. “Staging out” the dirt by means 
of platforms was unnecessary, permitting a minimum 
width of trench. The crane, a Frederic H. Poor 
“Loadmaster,” was 65 inches wide, and occupied only 
this width of roadway as it carried the bucket directly 
in front or rear while travelling. 

Operated in this way, the sewer construction on 
the east side of Broadway required north-bound traf- 
fic to deviate only a few feet into the roadway, while 
the street cars and south-bound traffic were not af- 
fected. In the side streets the sewer was laid in the 
center, and one side of the roadway was at all times 
entirely clear for traffic. The cranes were also used 
for drawing sheeting and handling pipe. 





Sewage Treatment at Munich 


N a description of this plant, designed for a flow 
| of 82 million gallons a day, by H. Keppner, 

several points were brought out that are worth 
special mention. 

One of the special features of the plant is the use 
of large single units, which have proved to be more 
econmical than a multiplication of small plants. The 
two-story tanks are quite deep, and danger that they 
might be lifted or floated by ground water when 
emptied for any purpose is met by providing pump 
wells by which the ground water can be lowered. 

The sludge is drawn onto sand beds in summer 
and removed by a power shovel and deposited on 
fields. In winter the wet sludge is deposited on the 
fields. One third of the available field area is cov- 
ered each year, as it is found that in three years the 
sludge has been practically consumed and the ground 
can be used again. In removing the dried sludge 
from the sand beds, a very thin layer of sludge is left 
on the bed, which avoids the necessity of frequent re- 
newal of the sand. 

Experiments have shown that gas production varies 
with the temperature; that sludge which has been 
completely degasified dries badly; that digestion is 
better in tanks covered for gas production than in 
uncovered tanks; and that 20.6 litres (5.44 gallons) 
of gas per capita of tributary population per day can 
be obtained by complete digestion at a temperature 
of 26 degrees C. (or 79 degrees F.). 





Water Mains in Hartford, Conn. 


In the table in our June issue giving the amount 
of cast-iron pipe laid in 1929, the figures for Hart- 
ford, Conn., indicate that that city last year laid 19,- 
448 feet of mains under 6 inches diameter, and 57,- 
492 feet of 6 to 12-inch pipe. We are informed by 
the chief engineer of the Water Commission that 
the city laid no pipes smaller than 6-inch, but that 
the 19,448 feet was 6-inch pipe, and that the 57,492 
feet applied to 8-inch to 12-inch pipe. 
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Speed and Surface Smoothness in Pavement 
Construction 


Every year we find contractors breaking the pre- 
vious year’s record in speed of laying concrete pave- 
ments. Is there danger that they are sacrificing 
quality for speed? , 

The proportioning of the aggregates, if done by 
proper measuring equipment, will not vary, no mat- 
ter how rapidly the trucks be filled. If measuring 
equipment be not used, the proportions probably will 
not be uniform, no matter what the speed. Speed in 
transporting aggregates from bin to mixer can not 
conceivably affect the quality of the concrete. The 
duration and speed of mixing continue constant at 
specification requirements if the inspector is doing 
his duty. Apparently the only operation in which 
speed could affect any quality of the pavement is in 
the finishing. But if this is done by machine, much 
of the possibility of slighting it is eliminated; al- 
though it may be done too soon after laying for secur- 
ing the best results, or may not be satisfactorily pro- 
tected against drying out. It may be said that speed 
is obtained not by hurrying up any of the several suc- 
cessive processes, but by eliminating delays between 
processes. 

That smoothness of surface is not inconsistent with 
speed of construction is indicated by the results ob- 
tained in last year’s highway construction on Cali- 
fornia’s state highways. In fact, as stated in the 
article on page 56, the contractors who made the best 
speed records produced the smoothest pavements, and 
the pavements laid by those who had the lowest rec- 
ords for speed gave the poorest roughometer records. 
This variation was so consistent throughout the record 
that it indicates a relationship between the two. We 
believe this relationship can be expressed generally by 
the statement that both speed of construction and good 
workmanship are the results of experience, skill and 
close attention to details. 

It follows that it is to the advantage of state high- 
way Officials not to give work to contractors who can 
not attain fairly good speed. In an article to appear 
next month we will tell how Pennsylvania is devoting 
considerable attention to teaching its highway con- 
tractors how to increase their speed without sacrific- 
ing quality. This should result in both bigger profits 
for the contractor and lower cost for the highway de- 
partment. 

Another reason or two for giving work only to con- 
tractors prequalified by a record rather than by a 
bond. 





Road Builders Wish Distributed Lettings 


The Executive Committee of the American Associa- 
tion of State Highway Officials on May 26th adopted 
a resolution in which it was stated that “highway de- 
partments favor using their influence to dissipate 
peaks of contract lettings, so that they may be dis- 
tributed throughout the year, not only in the interest 
of labor but also for the more satisfactory distribu- 
tion of materials and the purchase of equipment neces- 
Sary for the work.” 


Quarries, gravel plants, machinery manufacturers 
and others can and should run winter as well as sum- 
mer; and they could do so to much better advantage 
if they knew this fall what next year’s requirements 
would be. It is therefore with good reason that the 
Manufacturers’ Division of the Road Builders Asso- 
ciation, the Sand and Gravel Association, Crushed 
Stone Association and Associated General Contractors 
all are backing a campaign to this end. 





Bidding on Reservoirs at Inaccessible Sites 


A contractor bidding on the construction of a reser- 
voir or other structure well removed from inhabited 
areas must bear in mind a number of considerations 
in addition to those attached to construction projects 
not so located. These include the accessibility of the 
site, the condition of the roads over which it will be 
necessary to bring his equipment and supplies, and 
the distance from the railroad freight station or sid- 
ing ; whether there are available the raw materials such 
as lumber, gravel, sand, water, etc., which will be 
needed or at least useful; the climate and weather 
conditions—frequency and intensity of rain and snow 
fall, duration and intensity of cold weather; proba- 
bility of floods in streams at the job and their effect 
on the work; effect of labor unions and state laws— 
whether or not union labor must be used or the state 
will enforce a fixed scale of wages; distance of the 
job from labor centers. 

Each of these may have a considerable effect upon 
the cost, and adverse conditions under all the above 
heads may well cause the work to cost two or more 
times as much as if they were favorable. In some 
reservoir construction the transporting of cement from 
railroad to job has cost twice as much. « *'» charge 
for the cement delivered at the siding. Work done 
during bitterly cold weather and short days of winter 
costs much more than suinmer work, if, indeed, suffi- 
cient men can be kept on the job at all. 

The matter of roads might well be considered by 
the engineer, to the advantage of his clients and the 
contractor also. If, as soon as the construction of a 
dam is definitely decided upon at a site not accessible 
by road, the city or other party proposing to build it 
should open up a road to the site from the nearest 
railroad or highway, giving it a grade which is prac- 
ticable for trucking, there would not be in the minds 
of prospective bidders the uncertainty as to accessi- 
bility of the site which is suggested to them when they 
make an inspection trip over a roundabout, rough 
lumber road followed by a mile or two on foot over a 
mountain trail in order to reach it. And such uncer- 
tainty as to the length, nature and cost of the neces- 
sary road to the job will be reflected in the bids. 
Moreover, the road must be built before the contractor 
can start work, and having it built beforehand may 
advance by weeks or months the date of completion 
of the job. Moreover, the road will probably be used 
permanently by the city or other owners for reaching 
the reservoir after its completion, and it may be de- 
sirable for them to fix its location just where it will 
be most suitable for this. 
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Refuse Disposal at Flint 


URING the fiscal year of 1929-1930 the gar- 
ID bage or Waste Food Collection Division of 

Flint, Michigan, hauled over 21,000 tons of 
garbage to a hog farm. The garbage was collected 
twice a week from more than 34,000 homes and daily 
from 275 stores and restaurants. This gave an aver- 
age collection of 0.84 of a pound per capita per day. 

The cost of collection was approximately $83,000, 
equivalent to $3.90 per ton or 2%c per stop. The 
cost of hauling to the farm was slightly less than 
$19,000, equivalent to 88c per ton, or 7 1/3c per ton- 
mile. 

The cost of operating the hog farm was $22,000, 
which was slightly more than offset by the profit from 
the sale of hogs. This profit was less than during the 
previous year because of the very hot, dry weather. 
The hogs are in the open, and the dust caused throat 
and lung trouble; an evidence of the responsibility 
of the dust for this condition being that, within less 
than a week after the first heavy rain, the losses 
dropped from an excessive figure to less than normal. 

A feeding barn was constructed during the sum- 
mer and placed into service late in the fall. This 
permits feeding throughout the entire winter entirely 
on platforms and under shelter. Also it will permit 
apportioning the amount of garbage and regulating 
the feeding times much more accurately than has been 
possible before, and also will make it possible to keep 
the farm in an absolutely sanitary condition, because 
all the refuse can be hauled away and the concrete 
floor thoroughly flushed off. The refuse removed can 
then be placed just where it is desired on the farm as 
a fertilizer; although the farmers in the vicinity are 
apparently anxious to obtain the material for their 
own land, after seeing what has been accomplished on 
the sandy land of which the hog farm originally 
consisted. 

Col. Rich of the State Health Department has 
stated that the feeding platform will undoubtedly 
save its cost in a very few years in lessening the feed- 
ing losses. Early this spring, when H. C. McClure, 
city engineer of Flint, wrote his report (from which 
this information is obtained), the losses had been only 
20 per cent as great as those during a similar period 
of the previous year. It was proposed to obtain a 
large refuse truck, and possibly a small belt conveyor 
loader to eliminate much of the shovelling from the 
feeding platform. 

During the year between seven and eight thousand 
hogs were handled and their total weight was in- 
creased over 555,000 pounds. They were sold with- 
out difficulty on either the Detroit or Buffalo open 
market, and to serum concerns which required gar- 
bage-fed animals for the development of their hog 
serums. 

The tin can and rubbish collection amounted to an 
average of 28 4-yard truck loads daily, totaling about 
9,000 during the year, collected from about 34,000 
homes at a cost of $33,000, or less than $1.00 per year 
for each house served, or between 5 and 6 cents for 
each collection. Practically all of the material was 
dumped along the river bank at a point where a fill 
is being made, but the available space here will be 
used up about the middle of this summer. 

During the fall of 1929 and the spring of 1930 
over 10,000 cubic yards of ashes were collected at a 
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cost of approximately $7,300, or between 6 and 7 
cents for each collection, or 714 cents per cubic yard, 
The ashes were hauled to dumps or other low spots, a 
great deal being used for filling clay streets when the 
ashes seemed to be free from objectionable material, 

During the year more than 6,000 small dead ani- 
mals were collected and buried in an isolated part of 
the hog farm and covered with lye. 





Fees for Street Opening in Pittsburgh 

Fees charged public utilities, corporations and in- 
dividuals for opening streets in Pittsburgh, Pa., have 
been increased by the city council with a view to fur- 
ther discouraging cutting into pavements. Where 
the pavement has a concrete foundation the fee is in- 
creased from $11 to $15; while if it is of gravel the 
fee is $5 instead of $4 as before. 





Gasoline Taxes and Automobile Taxes and 


License Fees. 

Based on rates in effect January 1, 1930, and 
arranged according to amount of total fees collected, 
the table below sets forth the average motor vehicle 
tax and fee burden in each state. This average in- 
cludes the gasoline tax, the license tax and the per- 
sonal property tax. These figures are based on a 
survey made by Roy Conway of the Oregon State 
Motor Association and C. C. Chapman of the Oregon 
Voter, and published by the Research Department 
of the American Automobile Association. 


Reg. and 
License Prop. 
Gasoline Tax Fees Tax Total 


STATE Cents Average Average Average Average 
arr 4 $19.40 $ 9.10 $52.28 $80.78 
re 6 38.03 13.98 10.00 62.01 
a 6 37.86 12.67 6.90 57.43 
Tennessee ....... 5 27.54 12.62 9.30 49.46 
eee 4 25.58 16.59 6.64 48.81 
Rhole Island ..... 2 9.41 18.09 20.00 47.50 
EE egavcessos's + 29.28 14.58 3.28 47.14 
South Carolina .. 6 30.46 11.26 5.00 46.72 
ASEOMNERS ......0- 5 25.04 17.62 4.00 46.66 
Mississippi ...... 5 22.59 11.43 12.41 46.43 
rere 5 22.16 15.53 8.40 46.09 
New Mexico 5 27.94 9.55 8.50 45.99 
DO rere 4 24.11 12.50 7.80 44.81 
ee + 18.50 16.00 10.18 44.68 
VIE, civcicvicces 5 23.89 15.46 5.60 44.35 
Connecticut ..... 2 11.20 23.81 9.29 44.30 
Washington ..... 3 15.66 17.45 10.87 43.98 
North Carolina .. 5 26.33 13.11 3.38 42.82 
. . =e + 21.50 20.50 None 42.00 
i 4 17.30 24.25 None 41.55 
Wyoming ........ 4 22.25 10.16 9.10 41.51 
West Virginia .. 4 17.10 16.47 7.47 41.04 
New Hampshire . 4 18.40 20.20 None 38.60 
UN tio 5 are 0: + 20.09 7.18 10.40 37.67 
California ....... 3 16.43 5.16 15.00 36.59 
ATIMORR “.ccccvces z 21.40 6.00 8.80 36.20 
YY ee 4 19.02 10.64 6.25 35.91 
BEOMEANS. ..cccece 5 22.40 10.30 3.00 35.70 
ane 3 15.00 10.32 9.37 34.69 
Pennsylvania .... 4 17.80 16.51 None 34.31 
Nebraska ........ 4 20.07 10.10 3.98 34.15 
oo” eee + 18.27 6.28 9.36 33.91 
en ee 3 15.63 18.14 None 33.77 
oc egtig cic 4* 17.42 15.04 None 32.46 
CUABROMEE .cccces 4 20.38 11.81 None 32.19 
South Dakota .... 4 16.50 15.16 None 31.66 
_. ES 3% 16.89 7.42 7.25 31.56 
ae 3 14.68 16.06 None 30.74 
Ps ee 2 9.75 12.30 8.60 30.65 
ee 4 18.10 6.98 5.24 30.32 
Eee 3 15.11 10.10 5.16 30.37 
Wisconsin ....... 2 9.24 14.52 6.15 29.91 
New Jersey ...... 2 11.16 17.89 None 29.05 
Massachusetts ... 2 11.20 5.75 11.33f 28.28 
Minnesota ....... 3 12.84 15.00 one 27.84 
New York ...... 2 11.20 16.46 None 27.66 
eee 3 11.64 14.58 None 26.22 
North Dakota ... 3 9.53§ 10.56 None §20.69 
Dist. of Columbia. 2 9.98 3.75 3.75 17.48 
Average—Totals 

divided by 49.. 3.77 19.05 13.21 6.60 38.86 


*On March ist Idaho’s 5c gas tax went into effect. 

tMassachusetts—$11.33 represents average collections dur- 
ing 1929 on Motor Vehicle Excise Tax, which replaces prop- 
erty tax, but which is levied in addition to the license fee. 
§North Dakota—$9.53 represents Gas Tax per vehicle after 
deduction of Gas Taxes refunded to taxpayers. 
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The Gioodrich 
ATR CONTAINER 


revolutionizes truck tire performance 


of 
n- --- seals punctures, adds 25% to 35% more 
ve 
o . 
: mileage to the tire...ends ALL road delays. 
3 
- 
le - 
REEDOM from punctures, flats, road These 13 new trucks operated by the Coca 
delays ... more mileage for the tire... Cola Bottling Co., Kansas City, Missouri, 
less service worries as to inflation, inspec- are all equipped with Goodrich Heavy Duty 
tions .. . absolute safety under every condi- Balloons and Air Containers. At present their 
j tion of speed, power load...and, with it all, entire fleet is now Goodrich 100%—Economy 
| decidedly lower truck tire costs—these are and added efficiency are the answer. Let the 
: the principal reasons why large fleet owners, nearest Goodrich Distributor demonstrate 


as well as individual operators, are looking 
upon the Goodrich Air Container as the 
greatest single development since the bal- 
loon tire. 


this combination to you. 


The B. F. Goodrich Rubber Co., Estab- 
lished 1870, Akron, Ohio. Pacific Goodrich 
Rubber Co., Los Angeles, Calif. In Canada: 










The fleet shown below is an example. Canadian Goodrich Co., Kitchener, Ont. 














THE AIR CONTAINER 





1. Maintains uniform air pressure 
2. Seals punctures on running wheels 






3. Increases mileage 25% to 35% 






4. Eliminates costly repairs and road delays 








5. Gives inside support to casing 





G. Performs for life of truck 


7. 












Reduces tire care to minimum 








Goodrich “<3. Silvertowns 


ee: 


‘ SPECIFY GOODRICH ON YOUR NEW TRUCKS ° 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 101 
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Detroit’s New 


HE new pumping station being built at Detroit, 
Mich., known as the Springwells pumping sta- 
tion, was described in the May issue of PuBLICc 

Works. As stated therein, the new station receives 
its supply from a new intake in the Detroit river at 
the upstream or eastern end of Belle Isle. In addi- 
tion to a desire to practically double the supply for 
the city, the new intake was decided upon with a view 
to eliminating, or at least minimizing, trouble from 
ice which has frequently occurred at the old intake. 

The new intake is located where the water is at 
present only 8 feet deep. After the shaft has been 
completed the site will be dredged, forming a lagoon 
extending into the river for about 3,000 feet east from 
the present land area of Belle Isle, the excavated ma- 
terial being used to construct dikes along the two sides 
of the lagoon; which dikes will later be paved with 
rock taken from the tunnel being driven to connect 
the intake with the pumping plant. The eastern ends 
of these dikes are so constructed that ice moving in the 
river will pass by the lagoon and not enter it. 

In addition to building the dikes, material dredged 
from the lagoon will be used for adding a consider- 
able area to the eastern end of Belle Isle, which is 
used as a park and pleasure resort for Detroit; an- 
other lagoon being formed between two parts of the 
fill which will be used as a bathing beach. The en- 
trance to the bathing beach lagoon and that to the 
intake lagoon are near together and it would of course 
be undesirable to have water from the former enter 
the latter. To prevent this, it is proposed to maintain 
the water in the bathing beach lagoon a little below 
that in the river outside by means of pumps which will 
continually draw water from the bathing beach lagoon 
and discharge it into the Canadian channel of the 
river, which is on the opposite side of the lagoon from 
the intake lagoon. 

The intake shaft is being sunk by means of a coffer- 
dam built of heavy steel piling driven 60 feet into the 
clay. About 120 feet down, the shaft will strike rock, 
and will be continued about 80 feet through the rock 
to a total depth of about 200 feet. 
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Water Intake 


Meantime, a shaft has been sunk near the pumping 
station in Water Works Park to a depth of 200 feet. 
This shaft was built of concrete above ground and 
sunk by excavating within and below the walls of it. 
When the shaft had settled down to the rock, the joint 
between it and the rock was sealed with concrete and 
the shaft continued through the rock by blasting. The 
shaft passed through 20 feet of fossilized shale and 
60 feet of dense limestone; and from the bottom of 
this shaft a 15-foot 6-inch tunnel was started toward 
the intake shaft, 3,574 feet away. From the shore 
shaft another tunnel at a higher elevation is carried 
under the city streets for a distance of nearly ten miles 
to the Springwells pumping station and filtration 
plant in the western part of the city. It is planned 
in the future to locate a third pumping station and 
filtration plant in the northeast section. 
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Location of Old and New Intakes and Tunnels. 
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Earth to be moved in the quickest, cheapest way—trust the 
engine of the “Caterpillar” Tractor for uninterrupted service! 
Rajny days, mud or dust to be conquered — trust the wide 
tracks for ability to keep at work. Incidental jobs, moving 
boulders, pulling stumps, hauling equipment—trust the flexi- 
bility of the “Caterpillar” to keep busy. Street extensions, 
road widening, highway construction or maintenance —all 
are jobs for “‘Caterpillars”’ 


Street Extension...a Caterpillar Job! 


Prices—f.o.b. Peoria, Illinois 


TEN. . . . - $1100 TWENTY. . . $1900 
SIXTY - 7 . . > $4175 


Caterpillar Tractor Co. 


PEORIA, ILLINOIS and SAN LEANDRO, CALIFP., U. S. A. 
Track-type Tractors * Combines - Road Machinery 
(There is a “‘Caterpillar” Dealer Near You) 


ce mB 


2 ON pie ay 


REG.U.S 


% R.. An Se. O 
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Acquisition, Maintenance and Operation of 
Airports by Municipalities* 












Decisions by the state courts as to power of municipalities to incur in- 
debtedness for such purposes. Airports included as park, city or other 
public purpose. 





By John Simpson 


Airport a Public Purpose 
TAXPAYER of St. Louis, Mo., sought to enjoin 
A the issue of $2,000,000 bonds which had been 
voted on for the acquisition, improvement and 
development of land for an airport with the necessary 
appurtenances. 

The first objection was that the issue was not a 
“public purpose,’ within the meaning of section 3, 
art. 10 of the State Constitution. The court said that 
what constitutes a public use is not easy to define. 
To the objection that, beyond the right to look on, 
the ordinary citizen gets no benefit from the tax, the 
court said: “It is unquestionably true that the airplane 
is not in general use as a means of travel or trans- 
portation, either in the city of St. Louis or elsewhere ; 
and it never will be uniess properly equipped landing 
fields are established.” To the objection that an air- 
port could be better provided through private initiative 
and by private capital, the court said that, on analogy 
with the grants in aid of the earlier railroads with 
municipal funds, so with respect to the expenditure 
of public funds for an airport, “the increased pros- 
perity of a community which might be expected to 
result from the new means of travel and transportation 
made the purpose a public one.” The subsequent 
constitutional prohibition of such aid to railroads did 
not affect the principle that such an expenditure was 
for a public purpose. And the ordinance authorizing 
the issue of bonds for an airport did not violate the 
Constitutional provision as to aid to railroads. 

Airport a City Purpose 

The second objection was that the acquisition and 
maintenance of an airport is not a municipal or city 
purpose, falling within the scope of the powers which 
may be constitutionally delegated to a city. The court 
said: “Cities have long exercised the power: To ac- 
quire, construct, maintain, control, supervise and regu- 
late docks, wharves, and harbor facilities, including 
the making of river and harbor improvements in con- 
nection therewith; to own and operate ferries; to lay 
out and improve roads and highways; and to construct 
and maintain canals, bridges and other works of in- 
ternal improvement of a public character. . . . An 
airport with its beacons, landing fields, runways, and 
hangars is analogous to a harbor, with its lights, 
wharves and docks; the one is the landing place and 
haven of ships that navigate the water, the other of 
those that navigate the air. With respect to the pub- 
lic use which each subserves, they are essentially of 
the same character. If the ownership and mainte- 
nance of one falls within the scope of municipal gov- 
ernment, it would seem that the other must necessarily 
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do so. We accordingly hold that the acquisition and 
control of an airport is a city purpose within the pur- 
view of general constitutional law.” 

While there is no specific reference to an airport 
in the charter of the city of St. Louis, it was held that 
the power to establish and maintain an airport is ex- 
pressly conferred by the broad all-comprehensive lan- 
guage employed in the granting of powers, when con- 
strued conformably to the rule of construction which 
the charter itself provides. Article I, section 1, par. 8 
authorizes the city to acquire, maintain, etc., real or 
personal property within or without the city or State; 
par. 15 to acquire, maintain, etc., public buildings,. 
works, etc.; par. 35 to exercise all powers not prohib- 
ited to it by law. This holding disposed of the third 
objection that the city is without power to borrow 
money for the purpose of acquiring and maintaining 
an airport, even though such purpose were both public 
and municipal, for by section 8,656, R. S. 1919, any 
city in the state may contract a debt in excess of an- 
nual income for any purpose authorized in its charter, 
upon the assent of two-thirds of the legal voters at an 
election, and by another section may issue bonds cov- 
ering the amount of such debt; and power to issue the 
bonds is also conferred by article 17, § 1 of the Char- 
ter. Dysart v. City of St. Louis, (Dec. 6, 1928), 
Missouri Supreme Court, 11 S. W. (2nd) 1045. 

A similar case concerning Kansas City was argued 
and decided at the same time. The principal differ- 
ence between the essential provisions of the two char- 
ters is that the Kansas City charter gives the city 
power “to regulate and control the location of aviation 
fields, hangars and aircraft landing places; to regu- 
late and control the use of all aircraft within or over 
the city.”” The court holds, Ennis v. Kansas City 
(Mo.) 11 S. W. (2d) 1054, that the specification of 
this power does not under the rule of construction in 
the charter operate to limit the general grant of power; 
and that the power to regulate and control the loca- 
tion of aviation fields and the uses of aircraft within 
and over the city can be most effectively exercised 
through the ownership and control of an airport. 

Chapter 647 of New York Laws of 1928, amending 
and forming Article 14 of New York General Munic- 
ipal Law, (entitled ‘Airports and Landing Fields’ ) 
authorizes “the local legislative body of a city, or 
board of supervisors of a county, or the board of trus- 
tees of a village of the first or second class, or the town 
board of a town”’ to establish, construct, equip, main- 
tain and operate “an airport or landing field for the 
use of aeroplanes and other aircraft” within the munic- 
ipality or within ten miles of its boundaries, and to 

(Continued on page 62) 
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Just what has Dust Prevention 
to do with 


a 








= is a danger sign to everyone Chloride method is that the action of 
concerned with the maintenance of gra- the Calcium Chloride SAVES the 
vel and water-bound macadam roads. material which would otherwise 
become dust. 







Dust on a road of this type is a sure 













sign that the road is wearing out faster That's a small part of the story why 
than it should. For dust is nothing more Calcium Chloride helps pay its own 
or less than powdered road material way as a dust layer. 

and its presence is proof Send for the rest of the 





that precious road mate- Send today for story and you'll be able to 


rial is being worn out get more miles of better 







and blown away. Fu [| im pa rtial roads out of your pres- 

The special advantage ent appropriation. Ask 
of maintaining gravel Jf fo rmat i On = anyof the companies list- 
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Finishing Machines on Bituminous 
Pavements 








General statement concerning advantages of their use and how to use 
them to the most advantage, on both highways and city streets 





By C. L. Donovan 
The Lakewood Engineering Company 


i NISHING machines, at this writing, have been 
F used successfully on practically all of the so- 
called “hot mixes’ and of late have been used 
with marked success on such cold mixes as Kyrock. 
It appears that any mix that is suitable for hand rak- 
ing can easily and successfully be finished by machine. 


Machines are operating where various sizes of plants 
are in use, some up to a thousand tons per day; but 
the greater number have been used on plants having 
a capacity of 250 to 450 tons per day. In a great 
many cases low production with the average size plant 
has been due to inability of the road crew to handle 
the material turned out by the plant. With the appli- 
cation of the finishing machine, the production in sev- 
eral cases has been doubled. In one case where a 
finisher was installed after a job was in progress, the 
average production for nineteen days of hand raking 
was fourteen hundred square yards per day, against 
an average production to the completion of the job of 
fourteen days of twenty-three hundred square yards 
with the use of the finisher, but with four less rakers, 
the plant having a pug-mill capacity of eight hun- 
dred pounds. 

Using a finishing machine, it is possible to lay about 
seven hundred square yards per hour of 18-toot pave- 
ment, and more if the pavement is wider, as the ma- 
chine has a constant forward speed, regardless of 
width. 

Only one back raker is necessary, although where 
spreader boxes are not used (as in the case of small 
plants) the usual number of shovelers must be re- 
tained. The use of spreader boxes will eliminate all 





*Paper presented at meeting of The Engineers’ Club of 
Philadelphia. 
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Screed in Action on Sand-Asphalt. 
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but one shoveler, although two men must be used to 
operate the boxes. 

As an example of the saving due to decrease of la- 
bor with the finisher, the following is the crew used on 
a job before and after a finisher was installed: 

Crew used on binder course (re-surfacing old macadam 


road): 
Hand raking Machine finish 
1—Foreman 


1—Foreman 
10—Shovelers 4—Shovelers* 


1—Tamper 1—Tamper 
1—Truck dumper 1—Truck dumper 
4—Rakers 1—Back raker 


2—Roller men 2—Roller men 


19—Total 10—Total 
Crew used on top course (sheet): 
Hand raking Machine finish 
1—Foreman 


1—Foreman 
10—Shovelers 4—Shovelers* 


4—Rakers 1—Back raker 
2—Strike-off Templet men 1-—Steel strip carrier 
2—Tampers 1—Truck dumper 


1—Machine operator 


1—Truck dumper 
2—Roller men 


2—Roller men 


26—Total 11—Total 

One state highway department has observed that 
there has been a difference of thirty cents per square 
yard in their contract price on sand-asphalt roads 
since the use of machine finishing became general in 
their locality. Another state reports that the price of 
asphaltic concrete of inch and one-half thickness on 
new concrete base has been similarly reduced seven- 
teen cents per square yard. 

The contractor operating a small plant is at an 
obvious disadvantage in that he has less chance of 





*In this case the end-gates of the trucks were tied and the 
material partly spread by the trucks. 
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This month The Four Wheel Drive Auto Company celebrates 


its 20th Anniversary ... twenty years of manufacturing FWD 
T washes - - +. its growth has been < consistent. 


ee a years the U. s. poem hes Sones a constant aadane 
of Fw: D pe —— over 15,000 FWD Trucks. 


asein9 years 


Since 1921 the Fee cor FWD Trucks in commercial fields i in- 
evensed 1 osm me —— tate FWD sales were 46% more than 1928. 


Thirty-three of rx state » Midieey dupastneate of the United 
States have purchased FWD Trucks. In Canada 5 of the 11 
— we st FWDs. 


Where the service is the 1 suet severe you > iepanlaliliy find the 
FWD Truck at work ... it has the power and traction to pull 
through the toughest going. FWD’s acceptance is duly credited 
to its ability to serve efficiently in extraordinary as well as in 
ordinary truck transportation ... it is a dependable, econom- 
ical power unit. 


THE FOUR WHEEL DRIVE AUTO COMPANY, Clintonville, Wisconsin 
Canadian Factory... KITCHENER, ONTARIO 
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realizing the full advantages of machine finish, be- 
cause of the fact that his crew is practically identical 
to the crew used by the contractor operating a much 
larger asphalt plant. Thus, on the larger capacity 
plant with spreader boxes in use, the contractor not 
only enjoys a distinct saving in labor, but also 
achieves a saving in the unit costs of labor due to the 
greatly increased production of pavement possible to 
lay. 

Where a small plant is in use, it is a distinct ad- 
vantage to haul the material in small trucks so that 
the interval between loads will be shorter and the 
screed member kept at a more uniform warmth. This 
is especially true on sheet asphalt where the initial 
compaction under the screed member is about a quar- 
ter of an inch, resulting in a surface sealing. 

Plants of 350 or more tons capacity daily indicate 
the use of large trucks, and in this case spreader boxes 
can be used to decided advantage where machine 
finish is used. When plants of small capacity are 
used, the end-gate of the truck can be tied and the 
‘material partially spread as the truck dumps. The 
spreader boxes eliminate the use of a dumping board 
and shovelers necessary to cut the material ahead of 
the finisher. 

Forms 

The machine must, of course, be run upon forms of 
strength and contour sufficient to support it. Where 
a concrete base is already in place, the machine is 
operated on the edge of the concrete header. Many 
types and sizes of forms have been used. Probably 
the most popular wood forms have been 2 x 8,2 x 6, 
or 3 x 6’s stood on edge and fastened to wood stakes. 
In some cases, where the machine is used to finish 
both binder and top course, a 4 x 4 is used for the 
binder course, after which a 2 x 4 is spiked to the 
4 x 4 to allow for the top course. 


Too much emphasis cannot be placed on the care- 
ful setting of the forms, because they are the govern- 
ing factor of the smoothness of the finished pavement. 
Where the finisher is operated on concrete headers, the 
headers should be straight-edged to the required 
smoothness of the finished pavement. 

It is recommended that steel strips be placed on 
wood forms when a finisher is used, to guard against 
possible damage to the form from the sliding action 
of the screed member as well as to bridge any irregu- 
larities in the forms themselves. These steel strips 
can be of suitable thickness to compensate for the roller 
knockdown, so that the finished material will be left 
sufficiently high that when rolled it will be of exact 
thickness. Practically all asphalt finishing machines 
are provided, however, with adjustable end-shoes 
which have considerable vertical adjustment to allow 
for this compression. This feature also permits easy 
use of the machine on work below the form tops, such 
as base courses and leveling course work, as through 
adjustment of these end-shoes the screed member can 
be operated below the form tops while the end-shoes 
themselves ride upon the top of the form. 


Resurfacing Work 
The resurfacing work consists mostly of surfacing 
old macadam, gravel, and concrete roads. The first 
course is generally known as the binder or leveling 
course, which varies in thickness from one to three 
inches depending upon the condition of the surface 
being covered. 
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By lowering the screed member inside of the forms, 
the leveling course is finished to a true crown aid 
surface. This makes it possible to spread the top 
course to the same true crown and surface with uni- 
form thickness of material throughout. 


City Streets 

On city street work, the finisher can be operated on 
the inside edge of the integral curb and gutter, or on 
the limestone, granite or concrete curb, depending tip- 
on the design in use. In the case of a black base, the 
finisher can be operated on wood or steel forms if no 
permanent curb is used. 

Where there is not a distinct change in crown at a 
street intersection, the finisher lays the center strip, 
and the wings are hand raked. If there is a distinct 
change in crown, the whole of the intersection is hand 
raked, either before or after, and the finisher is used 
only on the straightaway. 

Where manholes and monuments are in place, no 
difficulty is encountered in finishing over them when 
the top course is laid, if they are properly set when 
the base is poured. On the binder course, the screed 
is raised over the objects and the back raker can easily 
rake the width of the manhole or monument. 

On streets wider than thirty feet, the asphalt can 
be laid in two or more strips. In such a case, it is best 
to insert small steel dowels, about four inches long, 
spaced regularly longitudinally down the concrete 
slab. A wood form is placed over the dowels and the 
finisher run on this form. As an example, a sixty foot 
street can be finished in two thirty-foot or three 
twenty-foot strips. In the case of a street being fin- 
ished in two thirty-foot strips, one row of steel pins 
protruding about one inch above base should be placed 
longitudinally along the street. If three twenty-foot 
strips are used, two rows will be necessary. These 
dowels should be placed about every ten feet. 

It has been found that sheet tops of less than one 
inch thickness do not lend themselves to machine fin- 
ish, because of their tendency to tear caused by the 
sliding of the material along the base course under the 
action of the screed member. 





Highway Exhibit at Chicago’s World’s Fair 

Chicago is making plans for a World’s Fair in 
1933, and the Civil Engineering section of the Na- 
tional Research Council Science Advisory Committee 
is planning an exhibition of highway engineering 
consisting of 51 items covering a wide range of his- 
torical developments pertaining to highway construc- 
tion, dating back to the early roads located on old 
hunting and Indian trails. It is expected that models 
will show early construction equipment, such as pick 
axes, shovels, wheelbarrows, horse and cart, in con- 
trast to modern machinery and power apparatus. 
Three of the exhibits will portray typical highway 
scenes in 1833, the year when Chicago became a city; 
in 1872, when the first brick pavement was laid in 
Charleston; and finally in 1933. The typical highway 
scene of 1833 will present a river, a railroad, a high- 
way, several hills, a plain, a forest, and a sky back- 
ground. A construction gang will be shown building 
an old time broken stone road, a side-wheel steamer 
will be seen in the river, and a toll road with vehicles 
passing through the gates. The scene of 1933 will 
show highways being re-located to eliminate grade 
crossings, to correct alignment and improve gradient. 





































Repairing Concrete Bath Substructure 









York at Coney Island rest on a reinforced 

concrete substructure consisting of piles, 
beams, and concrete floor. Apparently the concrete 
of the baths was not water-tight, and more or less 
moisture seeped through the concrete and into the 
beams and piles as well as the floor itself. All of the 
concrete had been reinforced, and the moisture finally 
caused freezing and cracking of the concrete, allow- 
ing air and moisture to reach the reinforcement, which 
then rusted, the expansion of which further broke the 
bond of the concrete so that in some places consider- 
able sections, even a foot square, could be pulled off 
with the hand and corners could be knocked off 
from the piles and beams with very light blows. In 
a few places the outer sur- 
face of the concrete had 
gone away entirely for 
lengths of ten or twelve 
feet. This, of course, was 
weakening the structure 
and it became imperative 
to do something to protect 
the reinforcement and to 
build up the concrete be- 
fore the deterioration 
went further. 

To replace the concrete 
by means of a troweling 
method would have re- 
quired the use of a very 
plastic mixture, and even 
then probably would not 
have made a strong bond 
with the old concrete. It 


M UNICIPAL baths built by the City of New 


WIRE | 





































At Right—Ezxposure of rein- 
forcement in beams by break- 
ing away of concrete. Below 
—Making concrete mixture 
ind charging it into gun. 

















was decided, therefore, to build up the defective 
places by means of the cement gun, which would give 
the new material a firm bond on the old and make a 
dense concrete under the impact with which it would 
be gunned into place, excess water working out of the 
surface as new material was applied. 

In making the repairs in this way a mixture of 1-2-2 
Portland cement, sharp sand and % inch grit was 
used and driven into the defective parts under a pres- 
sure of 80 to 90 Ibs. per square inch. It was applied 
in successive layers of 34 in. to 1 in. depth, each of 
which was allowed to set partially before the next 
application was made. These successive layers were 
repeated until each beam and pier had been built out 
to its original dimension. For repairing many of 
the piles and beams, a wooden corner form was used, 
made of 1 in. lumber and securely wired to the pile, 
or braced against the corner of the beam or girder. 
The mixture was shot in at an angle from. one edge of 
the form, as shown in the diagram. The new material 
was stopped slightly below the plane of the finished 
beam or pile and the surfaces were then gone over 
with a mixture of 1 cement to 2 sand applied by trowel 
to restore the uniformity of surface and to give a 
smoother finish than would be possible with the air 
gun. 

The illustration shows the condition of some of the 
beams and piles; also the use of the Quigley concrete 
gun for replacing the concrete. The cement, sand and 
grit were mixed in a mortar box with sufficient water 
to make a semi-plastic mixture, which was placed in 
the gun (which had a capacity of 2 cubic feet) and 
was discharged into place in four or five minutes, 
when the gun was reloaded. It shot the concrete 
through a hose connection, using a 34-inch pipe 
nozzle, slightly curved at the tip and having an oblong 
aperture. Air was supplied 
by an Ingersoll-Rand port- 
able compressor. The work 
was done by the Alliance 
Sand Blasting Company, of 
New York City. 





Below, Center — “Gunning” 
concrete onto beam. Air un- 
der 80 pounds pressure sup- 
plied through hose from com- 
pressor 100 feet away. 
Below, Right—Reconstructed 
parts of girder and beams in- 
dicated by light - colored 
areas. 
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Wherever = 
whatever ~men build 


— when great construction must be time-scheduled, 
operation by operation, and actual costs must be kept 
within narrow estimates, the indispensable, funda- 
mental essential is not only equipment performance, 


but staunch, loyal, unfailing dependability! 


Above all things N. E. C. equipment is built 
to be trustworthy, to stand behind its own- 
er in doing its job, and keep doing it, 
without disorganizing delays — 
and behind it is N. E. C. Ser- 
vice, in itself an unequal- 
led value to the 
equipment 
owner. 


N. E. C. Lines 


KOEHRING INSLEY T. L. SMITH 
Pavers, Mixers; Power Shovels, Excavators; Concrete Placing Tilting and Non-tilting Mixers, 


Pull Shovels, Cranes, Draglines; Equipment, Cars, Buckets, Pavers, Weigh-Mix. 
Dumptors. Derricks. 
C. H. & E. KWIK-MIX 


PARSONS Portable Saw Rigs, Pumps, Mixers: Concrete, Plaster 
Trench Excavators, Backfillers. Hoists, Material Elevators. and Mortar. 


a 
30th St. & Concordia Ave. 
, Milwaukee, Wisconsin 
A 5721-11-¢ 
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DISPOSAL OF RETAINAGE WHEN DEBTS REMAIN 
DUE TO MATERIALMEN 


A contract between a building contractor and a 
board of education for the construction of a school 
building provided that the contractor should be paid 
as the work progressed 85 per cent of the value of the 
work then done and of material therefor on the 
ground, proportionate to the contract price for the 
building, the remaining 15 per cent to be paid to him 
on the completion of the building. After completion 
of the work a balance remained due to the contractor. 
He had failed to pay certain materialmen, and the 
city and board of education brought suit against the 
contractor, his surety and the materialmen and de- 
posited the fund in court for disposal. The Mississippi 
Supreme Court held, Mississippi Fire Ins. Co. v. 
Evans, 120 So. 738, that the 15 per cent retainage 
provision in contracts of this description is one of the 
owner’s securities for the performance of the contract 
by the contractor, and also constitutes a fund to which 
the contractor’s surety has the right to resort in the 
event it is compelled to pay debts due by the contrac- 
tor to laborers and materialmen. This right of the 
surety does not arise until the contractor has com- 
pleted the work he agreed to do, or has defaulted 
thereon, and the surety has been compelled to perform 
it. While the contractor is proceeding with the work 
the surety has no right to the money which, under the 
contract, the contractor receives as the work progresses. 

The contractor’s failure to pay laborers and mate- 
rialmen was a breach of his contract, and his surety 
was liable to the laborers and materialmen for the 
amounts due them by the contractor; but no liability 
to them was thereby imposed on the city or board of 
education, neither the contract nor any statute so pro- 
viding. The Mississippi statute gives laborers and 
materialmen a right of action against the surety for 
debts incurred to them by the contractor, but imposes 
no liability therefor on the owners of the building. 
The retainage is not a trust fund for the payment of 
such debts. The Mississippi court has frequently 
held that laborers and materialmen have no claim 
against the state or other public body, in the absence 
of a valid contract or statute so providing, for labor 
or material furnished for any public work. For these 
reasons the plaintiff’s claim for an attorney’s fee in 
the suit for distribution of the fund was disallowed. 





CONTRACTS FOR PART OF PUBLIC BUILDING EX- 
HAUSTING ANNUAL LEVY 


The West Virginia Supreme Court of Appeals, 
Swiger v. Board of Education of Sardis Dist., 147 S. 
E. 708, holds that contracts made by a board of edu- 
cation for the erection of the foundation, walls, and 
roofs of school buildings, by which all its funds avail- 
able for the fiscal year are exhausted, necessarily in- 
volve the levies of the succeeding year or years for 
their completion and use, and violate the spirit and in- 
tention of W. Va. Code, c. 28a, § 12, which makes 
illegal and void any contract of such board, express 
or implied, the performance of which in whole or in 
part would involve the expenditure of money in ex- 
cess of funds legally at its disposal for the current 
fiscal year. 


RECENT LEGAL DECISIONS 


By John Simpson 
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TRUCK OWNER WORKING FOR PAVING CONTRACTOR 
HELD AN INDEPENDENT CONTRACTOR. 


A paving company in resurfacing streets, employed 
truck owners to haul its heated asphalt from the plant 
to the points where repair work might be under way. 
When this was necessary a truck owner would be 
called by telephone and offered employment. An 
owner, so employed, who kept his truck under his own 
control, paying operating. expenses, including cost of 
oil and gasoline, and who drove in person, was paid 
by the paving company by the hour. A foreman of 
the company directed him as to the asphalt to be 
loaded and as to the place of unloading. He selected 
his own course between the points. While hauling 
asphalt he injured a pedestrian, who sued the paving 
company. The Pennsylvania Supreme Court held, 
Long v. Eastern Paving Co., 295 Pa. 163, that the 
truck owner was not an employee of the paving com- 
pany, but an independent contractor, for whose negli- 
gence the paving company was not liable. The rule 
applied by the Pennsylvania court is thus stated: 
“Where a contract is let for work to be done by an- 
other in which the contractor reserves no control over 
the means of its accomplishment, but merely as to the 
result, the employment is an independent one estab- 
lishing the relation of contractee and contractor and 
not that of master and servant.” 





RECOVERY BY MUNICIPALITY ON BOND SECURING 
CONTRACT IN WHICH OFFICIAL IS ILLEGALLY 
INTERESTED. 


Wisconsin St. 1927, § 348.28, provides that a pub- 
lic official who, in his official capacity, makes a con- 
tract in which he has a pecuniary interest, is subject 
to heavy penalties. The Wisconsin Supreme Court 
holds, Washington County v. Froehlich Mercantile Co., 
223 N. W. 575, that the fact that a county supervisor 
was a stockholder in a mercantile company at the time 
of making a contract with the company for its furnish- 
ing supplies for the construction of a highway was no 
defense to the county’s action on the bond securing the 
performance of the contract. The purpose of the 
statute is to prevent the public from being the victim 
of loss through the willful misconduct of its officers. 
Generally, it is held that a contract entered into in 
violation of a penal statute is void; but, the Wisconsin 
court says, there are many exceptions to the general 
rule, and a distinction must be made between the cor- 
porate municipality and its agents who perform the 
illegal act and violate the statute. 





EFFECT OF DECREASE IN POPULATION ON MUNICI- 
PALITY’S CLASSIFICATION 


A municipal township grows out of a law by reason 
of decrease in population as well as growing into a 
law by reason of increase in population. State v. 
Summers, (Mo. App.) 9 S. W. (2d) 867. 





MATURITY OF MUNICIPAL BONDS MAY BE FIXED 
BY STATE CONSTITUTION. 


Where a power is given to a municipality to issue 
bonds under certain conditions and the date of the 
maturity of the bonds is fixed in the same provision 
of the state Constitution, this would be a restriction 
upon the power of the municipality to fix another, or 
different date for their maturity. Hargraves v. Solo- 
mon, Arkansas Supreme Court, 9 S. W. (2d) 797. 
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WHY AN OWEN IS FASTER 


— closing speed is obtained in 
Owen Buckets by reducing cable over- 
haul from 5 or 6 parts of line to 5, 4, 3 or even 
2 parts, whichever is required for full loads. 
Adjustable undiminished closing power for all 
kinds of digging is assured by the Owen de- 
signed block and tackle. All leads are straight 
from groove to groove in each sheave regard- 
less of the number of parts of line used. 


Opening speed is also faster. More concen- 
trated weight on the center shaft exerts a 
direct pull to overhaul the closing cable drum 
and open the bucket. Also, Owen Bucket 
Shells are shaped to spill quickly, discharging 
their load as soon as they are partially opened. 
Write for a Folder which 
explains all the 17 Points of 
Owen Leadership. They are 
worth knowing for good 
bucket service. 


The 
Owen Bucket Co. 


6012 Breakwater Ave., Cleveland, Ohio 

















I7 POINTS OF 
LEADERSHIP 


. One-piece steel cross-head. 
. No wear in upper or lower arm 
ends. 
. Heavy high carbon steel arms. 
. Adjustable undiminished 
closing power. 
. Long life to sheaves and cable. 
. Long arm bolt bearings sealed 
from grit. 
. Lever type steel arm brackets. 
. Closing cable is protected against ex- 
cessive wear. 
. Heavy shock-resisting renewable lips. 
. Cable clips eliminated. 
. Sealed center shaft bearings. 
. Greater digging power with no dead 
weight. 
. Penetration and clean dumping. 
. Dropping shocks absorbed, eliminating 
breakage. 
. Rigid shell construction. 
. Heavy duty high carbon drop-forged 
steel teeth. 
. Lips or teeth points hit first. 
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HIGHWAY CONTRACTOR’S CLAIM FOR  STATE’S 
FAILURE TO FURNISH A RIGHT OF WAY. 


The Indiana Appellate Court, State v. Feigle, 162 
N. E. 55, holds that the claim of a highway contractor 
against the State for breach of contract in failing, 
neglecting and refusing to furnish a right of way 
was one for breach of contract and not for tort. The 
mere fact that the breach of contract involved was the 
result of the failure of some of the officers of the state 
to perform their official duties did not make the action 
one of tort instead of contract. So that although the 
state was not liable in damages for the neglect of its 
officers and agents, it was liable for the breach of the 
contract. 

Although the state is one of the parties to such a 
contract, it must be construed as if it were between 
two individuals, since the state in entering into the 
contract laid aside its sovereignty, and bound itself 
substantially as one of its citizens does when he enters 
into a contract. It is the duty of the state, under such 
a contract, to furnish to the contractor, in time not to 
hinder him in the progress of his work, a place to 
construct the highway, and it is liable in damages to 
the contractor for its delay in doing so. 

Where the contractor was bound by the specifications 
to follow the engineer’s direction as to lines, grades, 
and measurements, he should be reimbursed for dam- 
ages sustained because of the engineer’s mistakes, in 
the absence of any provision in the contract that there 
should be no recovery because of such mistakes. 

The contractor is not given the relief to which he is 
entitled by the clause in the specifications providing 
that “Whenever the work is delayed or suspended 
through no fault of the contractor or whenever extra or 
additional work is required, the director shall allow a 
reasonable extension of time for the final completion 
of the contract.’”’ This clause was intended to cover 
such hindrances as inclement weather, fire, breakage 
of machinery—such happenings as were not the fault 
of the contractor, nor of the state. 

The contractor, it was held, was not obliged to 
abandon the work and sue for damages, but could com- 
plete the work and then claim damages. 





UNCOMPLETED PAVING CONTRACT—OWNER’S DE- 
FENSKE TO ACTION FOR SPECIAL ASSESSMENT. 


Where a city council entered into a contract for 
paving nine blocks, but the work was stopped when 
six blocks were completed, when the lot owner at the 
terminus of the pavement was sued by the paving 
company for a special assessment, the Texas Court of 
Civil Appeals held, Harwell v. Jordan Const. Co., 4 
S. W. (2d) 980, that the lot owner was not estopped 
from defending, because of his failure to object to the 
contract at the hearing before the city council, on the 
ground that the pavement as laid left him on the term- 
inus instead of furnishing him a south outlet and 
proper drainage. The fact that the city was without 
authority to contract for and accept the work as done 
without giving abutting owners an opportunity to show 
lack of benefit was held to preclude the contractor 
from recovering on the paving certificate. 

ESTOPPEL BY DELAY TO ENJOIN PAVING ASSESS- 

MENT FOR IRREGULARITY OF PROCEEDINGS. 

The Nebraska Supreme Court holds, Wookey v. 
City of Alma, 223 N. W. 953, that the special provi- 
sion embodied in the charter of Nebraska cities of the 
second class having a population of less than 5,000, 
authorizing the city council to pave a street by assent 
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and vote of three-fourths of its members, is not 
amended or repealed by the provisions of section 8336, 
Neb. Comp. St. 1922, as amended by Laws 1925, c. 
158, § 1; and, further, such paving is not a work of 
internal improvement within the meaning of the State 
Constitution, art. 13, section 2, requiring a proposition 
therefor to be submitted to the qualified electors. 

It is also held that where taxpayers of an improve- 
ment district stand by while work on a paving project 
is being prosecuted in good faith and see acts done 
involving risk and expense to others, with knowledge 
that some of the proceedings preliminary to letting the 
contract have not been in strict conformity with stat- 
utory provisions, without effort to prevent the prose- 
cution of the work, they are estopped to enjoin the 
collection of special assessments to pay the cost. 
SUFFICIENCY OF DESCRIPTION OF IMPROVEMENT— 
VING ORDINANCE TO EXCLUDE PORTION 


AREQUIRED TO BE PAVED BY RAILWAY 
COMPANY 


Where the plan of a proposed improvement is 
attached to, and made a part of, an ordinance, the 
Illinois Supreme Court holds, City of Springfield v. 
Gillespie, 335 Ill. 388, 167 N. E. 61, that it should be 
considered as if incorporated in full in the ordinance. 
Uncertainty in the description of an improvement may 
be removed by reading together the estimate of its 
cost and the ordinance with the plat attached thereto. 
So a street paving ordinance providing for storm- 
water inlets to be connected with the sewer as indicated 
on the plat and profile thereto attached was held not 
void for uncertainty, where the location of the inlets 
and the course of pipe connections with sewers were 
shown on the plat and profile. 

Where a franchise ordinance requires the street rail- 
way obtaining it to pave its right of way at the time 
and in the manner in which the remaining portion of 
the street is to be paved by the city, the requirement 
will be regarded as the equivalent of a special assess- 
ment on the company’s right of way for paving the 
street and to preclude a further assessment for that 
purpose. Under such circumstances it is proper to 
exclude the portion of the street occupied by the street 
railway company from the provisions of the paving 


ordinance. 
EXTENSION OF TIME ALLOWED PAVING 
CONTRACTOR 


The Missouri (Springfield) Court of Appeals holds, 
City Trust Co. v. Cunningham, 20 S. W. (2d) 930, 
that contracts for street improvements should be sub- 
jected to a reasonable analysis and construction, in a 
spirit of justice, for the welfare of the contracting par- 
ties and the community, and the court may reach the 
conclusion that there has been a substantial compliance 
with the contract even though there might have been 
some deviation from a strict and literal performance 
of some of the details. An extension of time given a 
paving contractor beyond that stated in the advertise- 
ment for bids and in the contract was held reasonable, 
in view of war conditions then prevailing, where there 
was no evidence of any secret understanding between 
city officials and the contractor, or of loss suffered 
thereby by any interested person; and the tax bills for 
the improvement were not thereby invalidated. 

BURDEN OF SHOWING INVALIDITY OF COUNTY 

WARRAN 











Whoever attacks the validity of a county warrant 
must sustain the burden, and must establish that the 
warrant is invalid. Pulaski County v. Richardson, 
Kentucky Court of Appeals, 9 S. W. (2d) 523. 
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Cambria Crescent, 


NorfolkVa. Photographed Mar. 1930. 


Kyreock lard 1906 


24Years under Traffic 
Maintenance -Negliqible 


A Good Street 


Cambria Crescent, Norfolk, Va. 

A Kyrock surface, now in its 24th 

year of continuous service. It is without 

ruts, cracks or waves. Its resiliency is unimpaired. 
Test measurements do not disclose any abrasive wear 
and its surface retains its initial coefficient of friction. 
Laboratory tests of samples cut from this surface in 
February, 1930, show no chemical change in the bit- 
umen and no loss in bitumen content. Kyrock does 
not lose its life. 


Many miles of streets and high- 

ways of various types laid 10, 15 

years ago have taken a toll for main- 

tenance equal to their original construction cost 

— many have disintegrated and been replaced. 

This Kyrock street has given uninterrupted service 

for 24 years at but little more than its original con- 

struction cost. It is good for many years to come. 

On the basis of cost per mile per year, Kyrock is 
the cheapest material available. 


Investigate Kyrock. Kentucky Rock AsPHALT CO., Incorporated, Marion E. Taylor Bldg., Louisville, Ky. 


Pavement 
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Efficiency of Great Lakes Water 
Purification Plants 





Some results of study of fourteen such 


plants by U. S. Public Health Service 





authorities, the United States Public Health 

Service has made a survey of fourteen repre- 
sentative municipal water filtration plants situated on 
the Great Lakes and connecting waterways, including 
those of Detroit and Cleveland, to study the efficiency 
of such plants; and incidentally compare it with that 
of plants on the Ohio and other rivers of the Middle 
Western and Eastern states, of which a similar survey 
had previously been made. A report on this study, 
written by H. W. Streeter, sanitary engineer of the 
Service, has been published by the P. H. S.; which 
has also prepared the following synopsis of the report: 

Approximately ten million people derive their 
water supply from the Great Lakes, and the sewage 
and industrial wastes of five and one-half million are 
discharged into them... . 

Owing to the great importance of the Great Lakes 
region from standpoints of population, commerce, and 
industry, the maintenance of safe water supplies along 
these lakes constitutes one of the major water-purifi- 
cation problems of the country. With the increasing 
pollution of sources of water supply located in various 
marginal zones of the lakes, this problem is becoming 
a more difficult one each year, taxing at present, in 
some instances, the resources of modern water purifi- 
cation. 

The difficulties of obtaining safe purified water 
supplies from the Great Lakes are magnified consid- 
erably by the extreme variability existing in condi- 
tions of pollution of the lake waters at the several 
water intakes, which are located in or close to marginal 
zones of shore pollution, where water movements are 
subject to. the vagaries of winds and countercurrents. 
In some instances the pollution of these zones probably 
is subject to seasonal variation, due to large increases 
in the sewered population residing along the lakes 
during the summer vacation season. 


A study of the performance of the 14 Great Lakes 
plants included in the survey revealed some interest- 
ing similarities and contrasts in the behavior of these 
plants, both among themselves and in comparison with 
purification systems of the Ohio type. Perhaps the 
most striking similarity observed was the existence, at 
practically every plant, of a well-defined relationship 
between the bacterial quality of the raw water, as de- 
livered for treatment, and the corresponding quality of 
the effluent produced at each successive stage of puri- 
fication. This same’ relationship, which is one of fun- 
damental importance, had been noted previously in 
studies of water purification on the Ohio river and on 
other rivers. 

The most important dissimilarity observed was the 
marked variability in average bacterial efficiency 
shown by the several Great Lakes plants among them- 
selves and their disparity in this respect from Ohio 
river plants of the same general type. Among the 
Great Lakes plants, divergences in efficiency were in- 
dicated as being due in some cases to differences in 
the average density of raw water pollution and in cer- 
tain features of plant design and operation. In other 
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instances no reason could be assigned for the inequali- 
ties noted. 

As regards the comparative bacterial efficiency of 
the Great Lakes and the Ohio river plants, the former 
were shown consistently to be slightly less efficient 
with chlorination included, and decidedly less efficient 
with chlorination excluded, than the latter group. De- 
tailed analyses of the data failed to disclose the reason 
for these divergences, which do not appear to be ex- 
plained, as currently assumed, by the relatively lower 
turbidity of Great Lakes water. It is suggested that 
they possibly may be due to differences in the chemi- 
cal composition of the two waters, notably in the hydro- 
gen-ion concentration. 

From a study of the relationships observed between 
the bacterial qualities of the raw waters and effluents 
of the Great Lakes plants, and from an analysis of 
their variations, it was concluded, in so far as the 
production of final effluents conforming to the revised 
Treasury Department 2. coli standard is concerned, 
that an average density of 2. coli in Great Lakes raw 
waters, as delivered for purification, approximating an 
index of 4,500 per 100 cubic centimeters appears to 
represent an upper limit of permissible pollution, be- 
yond which a majority of the Great Lakes filtration 
plants, as at present designed and operated, would be 
clearly overburdened. Mean densities ranging from 
1,000 to 4,500 per 100 cubic centimeters represents a 
doubtful zone, within which some plants might be and 
others might not be overburdened for a significantly 
large proportion of the time. With average densities 
ranging below 1,000 per 100 cubic centimeters, the 
majority of such plants would not be expected to be 
overburdened except for a comparatively small pro- 
portion of the time. 

Among the areas studied, the most highly polluted 
zone of the Great Lakes from which water is taken 
for purification was located at the extreme southern 
end of Lake Michigan, where existing purification sys- 
tems are clearly overburdened. Other zones of rela- 
tively high, though not in all cases excessive, pollu- 
tion were found to be at the extreme western end of 
Lake Erie, at the outlet of the Detroit river, and along 
the southern shore of Lake Erie between Cleveland 
and Sandusky. 

As long as the supply for free distribution lasts, 
persons especially interested in the subject may obtain 
without charge a copy of the bulletin containing this 
report by addressing the Surgeon General, United 
States Public Health Service, Washington, D. C. 





Paving Asphalt Sales in 1929 

According to a report made in June by the Depart- 
ment of Commerce, solid and semi-solid petroleum 
asphalt (less than 200 penetration) sold at refineries 
in the United States for paving purposes increased 
from 1,549,354 short tons in 1928 to 1,569,858 in 
1929; while flux for paving (more than 200 penetra- 
tion) increased from 127,177 short tons to 185,256. 

Paving asphalt constituted 43.4 per cent of the total 
tonnage in 1928 and 38.8 per cent in 1929, roofing 
asphalt constituting about two-thirds of the balance. 

The amount received at the plant for solid asphalt, 
however, decreased from $21,271,309 to $19,462,460; 
but that for flux for paving increased from $2,144,663 
to $2,750,692. 

Imports of asphalt increased 1.2 per cent, from 
119,588 tons in 1928 to 121,019 in 1929; most of it 
coming from Trinidad, Venezuela and Cuba. In 1929. 
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Sewage 
Treatment 
Plant at 
Colorado, 
Texas. Three 
Simplex 
Units. 








One of the first 


E Simplex mechanical surface aerators pictured above Single Simplex AERATOR 
have been in continuous service since September, 1925. manit in Goal 










There are now many sewage treatment plants equipped 
with Simplex aerators in service in the United States. In 
addition to the plants listed below there are many in 
process of design or construction at this time. 


Orive 









Simplex Plants in United States 






City of Colorado, Texas City of Lawton, Okla. 
City of Garden Villas, Texas City of Frederick, Okla. 
City of Dunsmuir, Cal. City of Lemoore, Cal. 







Glen Lake Sanitarium, Minn. City of Madison, Ohio 
City of Rochester, Minn. City of Liberal, Kan. 

















City of West Concord, Minn. me of piesa Peony Wi SECTIONAL ELEVATION 

City of Norwood, Minn. ock County Asylum, Wis. 

City of Buhl. Mi State Hospital, Farmington, Mo. The revolving aerator receives its sewage 
ne "4 —— . Jackson County, Asylum, Mo. through the uptake tube from bottom of tank 

City of White Bear, Minn. Haskill Institute, Lawrence, and is equipped with vanes that throw an upper 

City of North St. Paul, Minn. Kan. and lower film of sewage over the surface of 

City of Princeton, Il. Caterpillar Tractor Co., Peoria, the tank. Oxygen absorbed by the films, the 

City of Christopher, IIl. Til. surface agitation and complete circulation of 

Woman's Reformatory, Dwight, State Insane Hospital, Manteno, sewage will give any degree of nitrification desired, 
Ill. Ill. determined by the detention period in the tank. 








Sole Manufacturers in the United States and Canada 


SIMPLEX EJECTOR AND AERATOR CORPORATION 
2528 W. Madison Street, Chicago 
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69,908 tons came from Trinidad, 36,605 tons from 
Venezuela, and 12,854 tons was grahamite from Cuba. 

Exports of petroleum asphalt decreased 2.6 per cent, 
from 492,362 tons in 1928 to 479,404 in 1929; a de- 
crease of about one-third in exports to western Europe 
being almost offset by increases to the Far East, Italy 
and Cuba, the last named jumping from 105 tons in 
1928 to 19,609 in 1929. 
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Sales of native rock asphalt decreased from 760,- 
497 tons in 1928 to 748,550 in 1929. But sales of 
that mined in Kentucky increased from 318,548 tons 
to 340,346 in 1929; and that mixed in Uvalde and 
Kinney counties, Texas, decreased only slightly— 
from 321,505 tons to 320,931. Exports of natural 
rock asphalt increased from 26,263 tons in 1928 to 
46,962 in 1929. 





Cement and Asphaltic Concrete Paving on California Roads 





Smoothness increased considerably by machine finishing. Contractors 
making speed records also laid smoothest pavements. Stability tests 





AVEMENT construction on California’s state 
Pp highways in 1929 showed considerable progress 
in a number of directions, according to a report 

by Earl Withycombe, assistant construction engineer. 

Machine finishing of asphaltic concrete pavement 
was the general practice last year, being used for 63.6 
miles of pavement, while hand finishing was used for 
only 4.0 miles. Machine finishing began in 1927 with 

12.2 miles out of 38; in 1928 it increased to 37.2 miles 
out of 44.8; and, as stated, was used for 94 per cent 
of the total in 1929. 

The roughness of the machine-finished pavement has 
each year been considerably less than that of hand- 
finished. The average roughness, in inches per mile, 
was 14.6 for machine-finished and 25.2 for hand in 
1927; in 1928 the records were 14.7 and 30.9 respec- 
tively; and in 1929, 13.6 and 20.9. However, the 
smoothness of machine-finished varied considerably in 
the five different districts in which it was used, being 
8.3, 8.6, 13.0, 13.8 and 20.0 inches respectively, aver- 
aged by districts; and ranging between 7.9 and 20.2 
by contracts. 

Portland cement concrete pavement is still smoother, 
however, averaging 8.2 inches for last year, with a 
range by districts between 7.0 and 11.3; and a range 
by contracts between 4.4 and 17.4. 

The finishers used on both cement and asphaltic 
concrete were Ord and Lakewood make; and Koeh- 
ring, Rex, Foote and Ransome mixers were used for 
concrete; and Madsen, Geiger, Totman, and Union 
Tank & Pipe Co. for asphalt. The roughness appeared 
to have no relation to the make of either mixer or 
finisher used. 

The cubic yardage laid per day, averaging for each 
contract, ranged from 90.7 to 361.6. The roughness of 
the latter was less than half that of the former; while 
the pavement with the second highest record, 308 cubic 
yards, had the lowest roughometer index. Apparently 
it is not necessary to sacrifice smoothness for speed. 

The same is true of asphaltic concrete, also; for the 
pavement on which the record for speed was made— 
790.7 tons per day—also had the record for smooth- 
ness—/.9 inches; while that with the minimum tonnage 
was the roughest. 

It was definitely proven in last season’s construc- 
tion that delayed finish of cement concrete pavements 
resulted in smoother riding surfaces, and this is being 
practiced on all subsequent work. Nearly all jobs 
have increased production to the point where two fin- 
ishing machines or two heavy longitudinal floats are 
necessary in order to secure compaction, and delayed 
finish is secured by maintaining the maximum interval 
between the two machines or the floats, as the case may 

be. 

Pavements are opened to traffic, following an 8-day 


watering period, on the basis of strengths developed 
by beams cast and broken in the field. 

The strength of the concrete after 28 days, averag- 
ing by contracts, ranged from 3,183 to 5,238 pounds 
per square inch. 

Of the jobs selected for casting by headquarters, 
seven were selected by the laboratory for coring. The 
laboratory cores, after being corrected for height and 
age, show an average compressive strength of 4894 
pounds per square inch, the corresponding head- 
quarters casts show 4401 pounds, and the field casts 
show 3848 pounds per square inch. Assuming that 
the cores represent the true strength of the concrete in 
the pavement it would appear from this analysis that 
the headquarters casts represent but 90 per cent of the 
actual strength of the concrete and the field casts, 
but 79 per cent. 

In the past it has been the practice to include in 
the 6-inch by 12-inch cylindrical cast a true represen- 
tation of all the aggregate contained in the pave- 
ment mixture. It was questionable whether the maxi- 
mum size aggregate, two and one-half-inch material, 
did not unduly influence the resulting strength in a 
cylinder of such dimensions, and it was later proven 
by our own investigations that such was the case. It 
then became a question as to the advisability of increas- 
ing the dimensions of the specimen to take care of the 
maximum size of rock or uniformly eliminating from 
the material selected for casting, all of the aggre- 
gate above a certain screen size. To increase the size 
of cylinders would have resulted in discarding a con- 
siderable portion of our field and laboratory equip- 
ment. It has been decided to screen the mixture on 
a one and one-half-inch square mesh prior to casting 
in order to secure uniformity. The early results from 
this method are exceptionally encouraging. 

Since the latter part of the 1929 construction sea- 
son, mixtures of asphaltic concrete are being designed 
and controlled by means of the stability test of the 
mortar content. The fine aggregate for a project is 
selected prior to the letting of the contract by means 
of relative stability values and often a convenient 
source of sand that would otherwise be rejected on the 
basis of specification requirements for sieve analysis 
is accepted if these stability values are satisfactory. 
This method has resulted in a wider use of local ma- 
terials with a consequent saving in cost. 

Samples are taken at two-hour intervals during the 
operation of the plant, screened through the 10-mesh 
sieve while yet warm and submitted daily to the labor- 
atory for a stability test. A rational use of this stabil- 
ity value is attempted at all times. Realizing the 
danger of sacrificing the qualities in the resulting 
pavement that prolong its useful life, no attempt is 
made to secure unreasonably high stability values. 
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Socony Cold Patch constructed by State Forces at Glenmont Bridge, Albany County, N. Y. 
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ASPHALT PRODUCTS 
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(Socony Brand) 


Standard Asphalt Binder A Standard Cold Patch Asphalt 


for surface treatment for repairing all types of 
bituminous road surfaces 


Standard Asphalt Binder B 


for penetration work Standard Refined Asphalt 


Standard Asphalt Binder C for sheet asphalt paving 


for the mixing method 
Standard Paving Flux 


Standard Asphalt Joint Fillers Bridge Asphalt and 
for brick or block pavements Preserving Oils 


Specifications and all other particulars 
furnished on request 


STANDARD OIL COMPANY OF NEW YORK 
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Sewage Disposal at Salinas, 


California 





Improvements under construction pro- 
vide for treating trade wastes separate 
from domestic sewage 





the commercial center of an agricultural area. Its 

sewage contains not only the domestic waste of 
this population but also industrial wastes from a gas 
plant, milk condensary and a fruit and vegetable can- 
nery. The city first began building sanitary sewers 
more than thirty years ago, with an outfall sewer three 
miles long discharging into the Salinas river. As the 
city grew the sewers were extended but as the land is 
exceedingly flat the grade of the sewers brought them 
up close to the surface of the ground at their upper 
ends. 

To avoid creating a nuisance by discharge of sewage 
directly into the river, the city purchased a tract of 
sandy land in the river bottom at the end of the out- 
fall sewer and discharged the sewage onto this, where 
it was allowed to seep through sand dikes. Pools of 
sewage formed, but as this point was isolated there 
was practically no complaint about it. But as the 
sand clogged more and more and the sewage increased 
in amount, the dikes would occasionally break and the 
sewage flow directly into the river. No water supply 
was taken from the river between the sewer outlet and 
the ocean, but a few miles below the outlet the river 
is used for bathing, boating and fishing, and the city 
officials realized the possibility of injury to fish-life 
and objectionable features to the bathing and boating. 
There were also complaints of odors and objectionable 
floating matter along the river below. 


In 1917 the city installed storm sewers discharging 
into a drainage canal, which served the greater part 
of the city as then developed. But no new sewers 
have been built in recent years and in several sections 
the immediate construction of storm sewers is pressing. 


Industrial wastes are not supposed to be dis- 
charged into the sanitary sewer, but those from the 
gas plant, milk condensary and a fruit and vegetable 
cannery are discharged into the drainage canal which 
passes through the city and cause odor and fly 
nuisance. 

By the end of 1927 the need for extending the do- 
mestic and storm sewerage systems and for adequate 
disposal of the domestic sewage and industrial wastes 
became very pronounced. The problem was studied 
by the city engineer, Howard Cozzens, who requested 
the counsel to employ the Burns & McDonnell Engi- 
neering Co. to report upon the problem. This firm 
was engaged in March 1928, and submitted its report 
several months later; and in February 1929, the peo- 
ple voted by a large majority for a $350,000 bond 
issue for carrying out the construction according to 
these plans. Detailed plans and specifications were 
then prepared and bids received in July and contracts 
awarded shortly thereafter. 

The improvement as now under construction in- 
volves a complete separation of the trade waste and 
domestic sewage. The sewage is to be treated in a 
plant which will provide preliminary and final sedi- 
mentation, activated sludge treatment with spiral flow 
aeration, and separate sludge digestion. The gas from 
the digestor will be collected and burned. At present 
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the burning will be used merely to prevent odors, but 
the gas can be used for heating the digesting sludge 


if it is found desirable. It is said that this is the first 
plant in California which combines all of these ad- 
vanced ideas in sewage treatment. 

As the old outfall sewer had gotten into bad shape, 
a new vitrified clay pipe outfall is to be constructed 
and a pressure effluent line of centrifugal spun rein- 
forced concrete pipe has been constructed from the 
plant to the river. Low-lying districts situated beyond 
the reach of the existing sewers are to be served by 
collecting systems, the sewage from which will be 
pumped into the existing mains by several small 
pumping plants. 

To provide for removal of storm water, a storm 
sewer is being built from the southeast portion of the 
city to the river. This will carry not only surface 
water but also the effluent from industrial wastes 
after they have received preliminary treatment. The 
studies made by the engineers brought out very clear- 
ly the fact that all industrial wastes should be kept 
separate from the domestic sewage and, so far as 
practicable, each industry should clarify its own waste 
at its own plant to a greater or less extent. As the 
city is zoned, and all industry will be concentrated 
within the industrial district, it was found entirely 
practicable to serve this district by a combination 
storm water and industrial waste sewer system. By 
careful regulation of the waste at the milk condensary 
and by continuing the filtration of gas plant wastes 
through coarse sand at the gas plant, it is believed that 
these wastes may continue to be discharged into the 
drainage canal. Waste from the fruit and vegetable 
cannery cannot be discharged into the canal, even with 
pre-treatment, without causing a nuisance, and the 
city is constructing a plant for treating these wastes 
by fine screening through a revolving drum screen, 
followed by sedimentation with a mechanical type 
clarifier. The clarified effluent will discharge into the 
storm sewer, which will carry it to the river, where it 
will be spread over natural sand beds. The screen- 
ings from the cannery will be deposited in cans, and 
the sludge deposited in the clarifier will be pumped to 
a storage tank. Both screenings and sludge will be 
trucked daily to a place of disposal outside the city 
limits. This plant will be operated entirely at the 
expense of the cannery. 

It is probable that, as these industrial wastes in- 
crease in amount, treatment upon the natural sand 
beds may become impracticable, and it is planned at 
that time to provide further treatment at the site of 
the sanitary sewage treatment plant, near which the 
storm sewer passes. Meantime, it is proposed to con- 
duct experiments on treating these waste effluents to 
determine what method will be best. 





Airport Drainage and Surfacing 


The Aeronautics Branch of the Department of Com- 
merce has announced that “the technical resources of 
the American Engineering Council, the American 
Road Builders Association and the Aeronautics 
Branch of the Department of Commerce, insofar as 
they relate to airport engineering and construction, 
have joined into one group to undertake the solution 
of the problems involved in one of the most urgent 
needs of airport development and air transportation— 
adequate drainage and surfacing for airports. 

“The absence of uniform and thorough applications 
of adequate drainage and surfacing for airports has 
been responsible for accidents to planes in landing 
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Q()/, of all U. S. water works 


use the Mueller Tapping Machine 
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Why? Because for many years the Mueller 
Water Main Tapping Machine has been 
recognized as being the most efficient as 
well as the most convenient method of tap- 
ping a main and inserting a corporation 
stop while the main is under pressure. 


Time, money and labor are saved the 
Mueller way. Mueller quality and Mueller 
efficiency have been used to their utmost to 
make the “B” Machine shown, the finest 
precision instrument of its kind. 


It is only natural, therefore, that at least 
90% of all American water works use it ex- 
clusively. 


Write for full information. We will be 
glad to show you why Mueller quality is 
your best assurance of long, trouble-free 
service. 


MUELLER CO. (Established 1857), De- 
catur, Illinois; Branches: New York, Dal- 
las, Atlanta, San Francisco, Los Angeles, 
Chicago. Canadian Factory: MUELLER, 


Limited, Sarnia. 
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STANDARD EQUIPMENT 


With standard equipment, this machine makes taps 
and inserts corporation stops 2” to 1”, inclusive, in 
pipe under pressure, and will make taps only from 2” 
to 2”, inclusive, in dry pipe, but will not insert a stop 
above 1”. 

Ratchet Handle, Combined Feed Nut and Yoke; 
Combined Drills and Taps with Mueller Thread, 2”, 
5%”, 3%” and 1”. Screw Plugs with outside Mueller 
Thread, 4”, 5%”, 3%” and 1”. Iron Saddles for 4”, 
6”, 8” and 10”. C.I. Pipe. Large Rubber Gasket for all 
sizes of Cast or Wrought Iron Pipe. Small Rubber 
Gasket for top of Saddle; Round Link Chain with Eye- 
bolt and Hook for pipe up to 12”. Chain Wrench; Body 
Cleaning Chisel; Lubricating Oil and Cutting Grease. 


MUELLER 


PLUMBING BRONZE AND VITREOUS WARE 
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and taking off from airports and landing fields; for 
delays and interruptions in departures and arrivals 
of aircraft, and has involved the wastage of thousands 
of dollars in time and money in connection with air- 
port or landing field projects. 

In addition to calling for the application of the 
established principles of highway and drainage engi- 
neering the solution of these problems involves a num- 
ber of considerations more or less peculiar to aircraft 
operations.” 

The three organizations have designated representa- 
tives to serve on a committee organized by Clarence 
M. Young, Assistant Secretary of Commerce for 
Aeronautics, and known as the “Committee on Airport 
Drainage and Surfacing,’ which will undertake, at 
once, a comprehensive and thorough study of the prob- 
lems involved; collect and correlate available informa- 
tion and experience and present its findings and rec- 
ommendations in a report that will serve as a working- 
tool in the hands of engineers engaged in the develop- 
ment of air terminals, and also will meet the constant- 
ly increasing demand for information on this subject. 
The committee is under the chairmanship of Harry H. 
Blee, Director of Aeronautic Development, Depart- 
ment of Commerce, and includes also; for the Dept. of 
Commerce, A. Pendleton Taliaferro, Jr., and John E. 
Sommers; for the American Road Builders’ Ass’n., 
Wm. A. Van Duzer, C. N. Conner, Col. C. E. Myers, 
Henry H. Wilson and Chas. M. Upham; and for the 
American Engineering Council, W. W. Horner, Archi- 
bald Black, Perry A. Fellows, C. A. Hogentogler and 
James H. Polhemus. 





Eliminating Phenolic Tastes and 
Odors* 


By Earl Devendorf 


Associate Director, Div. of Sanitation, New York State Dept. 
of Health 


HE water supply intakes of the city of Buffalo 
| and of the Western New York Water Company, 
which latter supplies communities outside of 
and adjacent to the city of Buffalo, are located in the 
relatively shallow end of Lake Erie. While the water 
supplies are normally relatively clear and not serious- 
ly polluted, studies made by the State Department 
of Health have shown that, following heavy wind 
storms, polluted shore waters containing phenolic or 
taste-producing wastes are carried to the water-supply 
intakes and have resulted at times in the occurrence of 
seriously objectionable tastes in these water supplies. 
An investigation of those manufacturing plants 
and industries known to be discharging large quan- 
tities of phenolic wastes into Lake Erie or its tribu- 
taries in the vicinity showed that, of the three large 
producers of such wastes, only one was provided with 
a waste treatment plant. After a study of the occur- 
rence of objectionable tastes in the water supplies of 
Buffalo and vicinity had indicated that the discharge 
of phenolic wastes was affecting these water supplies, 
the State Health Department conferred with the of- 
ficials of the industries involved and explained the 
situation and the need for its correction. At the re- 
quest of the Department the industries took immediate 
steps to either provide for treatment of the wastes or 
eliminate their discharge into the lake and its tribu- 
taries. 
The largest industry involved installed a treatment 


*Abstract of paper before New York Branch, American Water 
Works Association. 
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works costing some $150,000, which has now been in 
operation approximately six months. The other large 
industry involved has eliminated the discharge of its 
phenolic wastes by pumping them into drilled wells 
penetrating a salt stratum. This waste disposal sys- 
tem has been in operation over a year and, so far 
as is known, this method of disposal of the wastes has 
not affected any water supply. 

Notwithstanding the very excellent cooperation re- 
ceived from the industrial concerns involved, objec- 
tionable tastes in these water supplies have occurred 
occasionally, although such tastes have been of less 
intensity and duration than formerly was the case. 
These occurrences have followed, as formerly, periods 
of storms and sudden and considerable fluctuations 
in the lake levels, which result in carrying polluted 
shore water to the water supply intakes. 

As a result of recommendations made by the State 
Health Department, the water supply authorities have 
undertaken studies of a number of methods of treat- 
ment of their water supplies to prevent the occurrence 
of objectionable tastes. These studies included the 
treatment of the water by potassium permanganate, 
excess chlorine and by the ammonia chlorine method. 
The authorities in charge of one of the water supplies 
affected arranged for the treatment of their supply 
by the use of potassium permanganate, but has re- 
cently changed to the ammonia chlorine method. 

Although this treatment has been successful in pre- 
venting objectionable tastes in water supplies simi- 
larly affected in other states, this is the first supply to 
undertake this treatment in New York State and the 
results of the treatment are being awaited with a great 
deal of interest by the State Department of Health. 





How Suffolk Treats Its Gravel Streets 
(Continued from page 34) 

Due to the fact that on some of the streets treated 
in 1924, we used a covering material varying in size 
from %4-inch to 2% inches, which left the surface 
very rough, and wishing a smooth appearing surface, 
we treated about twenty per cent of them the fol- 
lowing year with about one-third gallon of Tarmac 
P and thirty pounds of coarse sand. The remainder 
of the work has never been retreated. 

We have continued to construct gravel streets from 
year to year in our residential sections, following the 
practice of allowing them to weather over the winter 
and then giving them a double surface treatment of 
cold and hot tar, as previously explained. However, 
as the amount of work increased, we deemed it ad- 
visable to buy a small distributor to apply the tar. 

For the first time in six years, several of our gravel 
streets will probably have to be retreated this 
summer. 

Up to the present time we have about 130,000 square 
yards of gravel-treated streets, costing approximately 
ninety cents per square yard to construct, which in- 
cludes the cost of the gravel, grading and surface 
treatment. 

The work was done by city forces with the excep- 
tion of the curb and gutter work, which was done by 
contract at a cost of eighty-eight cents per linear foot. 

These streets have proved entirely satisfactory for 
our residential sections, and have solved the problem 
of furnishing these sections with good streets at a low 
cost, and which have required little maintenance. 

Where good gravels are available locally this 
method seems to be one of the most economical ways 
to construct good serviceable streets at a low cost. 
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The instant you say “balloon tire,’ 
everyone knows what balloon tires did 
for passenger cars. 


But how about balloon tires on trucks? 


They'll give more cushion of course. 
They'll grip the road. They'll make it 
possible for trucks to cover the roads 
safely at higher speeds. 


But will they stand the gaff? 
The fact is, Goodyear Truck Balloon 


Tires are outrunning the best perform- 
ance of high pressure tires. They stay 
cool at high speeds. They absorb jolts 
instead of fighting them. They make 
roadside tire changes almost unknown. 


Road building is a hard test of any tire, 
but Goodyear Truck Balloons have 
proved their traction, their load-car- 
rying capacity, and their ability to stand 
the gaff under such conditions. It is 
work where no tire gives tremendous 
mileage, but the Stewart Sand & Ma- 
terial Company reports, “We have been 
getting from 18,000 to 20,000 miles 
out of these tires. The average load 
has been approximately 4,500 pounds 


to the tire.” 


Get all the remarkable facts about these 
new Goodyear Balloon Truck Tires 
now, from your Goodyear Truck Tire 
Service Station Dealer. He is equipped 
to recommend the right tires for any 
hauling job. 
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Acquisition, Maintenance and Operation of 
Airports 
(Continued from page 42) 

acquire or lease real property for such purpose or set 
apart and use property already owned, but not until 
a proposition therefor fixing the amount to be ex- 
pended has been submitted under the town law at a 
town meeting and adopted by a majority vote. The 
article does not apply to a county wholly within a 
city (§ 350). 

The property may be acquired by purchase or by 
condemnation. The money required may be raised 
by the sale of municipal bonds, a proposition therefor 
to be voted upon if that is a prerequisite to the issue 
of bonds of such municipality for public purposes gen- 


erally. (§ 351.) 

Provision is made for the equipment, maintenance 
and operation of such airport and the adoption of regu- 
lations and establishment of fees and charges for its 
use. (§ 352). The approval of the board of estimate, 
if any, is required. (§ 353.) 

Two cities in the same county or adjoining counties, 
or two villages in the same county, may jointly acquire 
such real property and establish and maintain an air- 
port for such municipalities jointly. (§ 353-d.) 

A controversy was submitted to the New York Ap- 
pellate Division in which the plaintiff sought to re- 
strain the issue of $120,000 bonds which the city of 
Utica had authorized under the statute for the pur- 
chase of land for an airport. The Appellate Division 
Hesse v. Rath, (1928) 224 App. Div. 344 determined 
the controversy in favor of the city. 


The question in the case was whether the establish- 
ment of an airport is “a city purpose” within the 
meaning of section 10 of article 8 of the State Con- 
stitution, which provides: “Nor shall any such county, 
city, town or village be allowed to incur any indeb- 
tedness except for county, city, town or village pur- 
poses.”’ 

The court said that the Legislature, by the enact- 
ment of the statute, had determined that the establish- 
ment of an airport is “‘a city purpose;” and in deter- 
mining the constitutionality of the statute this should 
be given great weight and the action of the Legislature 
should not be annulled unless the purpose appeared 
clearly to be one not authorized. 

“In the determination of the question presented,” 
the court continued, “we start with the presumption 
that the statute is constitutional and valid, (People 
ex. rel. Kemmler v. Durston, 119 N. Y. 569). What 
constitutes ‘city purpose’ within the meaning of the 
constitutional provision cannot be stated with exact- 
ness. Something that fifty years ago could not have 
been held to be ‘a city purpose’ may today be clearly 
authorized by the Constitution. ‘The question of what 
is a public purpose is a changing question, changing 
to suit industrial inventions and developments and to 
meet new social conditions. Law is not a fixed and 
rigid system, but develops, a living thing, as the in- 
dustrial and social elements which form it make their 
impelling growth.’ (City of Tombstone v. Macia, 30 
Ariz. 218, 245 Pac. 677). The provision must be 
construed in view of conditions existing at the time 
when the question is raised. A statute held to be un- 
constitutional at one time may, at a future day, in view 
of changing conditions and new light upon the subject, 
be held to be constitutional. (People v. Charles 


Schweinler Press, 214 N. Y. 395.) The words ‘a city 
purpose,’ as used in the Constitution, have been con- 
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strued by many decisions. In Sun Printing & Publish- 
ing Association v. Mayor (152 N. Y. 257) it was said: 
‘. . . the purpose must be necessary for the common 
good and general welfare of the people of the munic- 
ipality, sanctioned by its citizens; public in character 
and authorized by the Legislature.’ (See, also, Mat- 
ter of Chapman v. City of New York, 168 N. Y. 80.) 

“We may take judicial notice of the fact that avia- 
tion is no longer an experiment. Large sums of 
money have been expended and are being expended by 
municipalities in providing suitable airports. Com- 
mercial and passenger lines have been established for 
the transportation of passengers, mail and express. 
Railroads have established schedules in connection with 
air transportation companies for the more rapid trans- 
portation of passengers and valuable express, and the 
government has availed itself of air transportation in 
carrying mail. In view of such extensive develop- 
ment of aviation and the purposes for which air trans- 
portation is used, we believe that the Legislature was 
justified in its determination that the building of an 
airport is ‘a city purpose’ as is the building of a rail- 
road, a bridge, or a dock. At least, we are unable to 
say that it is not ‘a city purpose’ and, therefore, the 
determination of the Legislature is valid and consti- 
tutional.” 

This was affirmed by the Court of Appeals, 249 
N. Y. 436, 164 N. E. 342, (December 7, 1928). That 
court said: “A city acts for city purposes when it 
builds a dock or a bridge or a street or a subway. Its 
purpose is not different when it builds an airport. 
Aviation is today an established method of transpor- 
tation. The future, even the near future, will make 
it still more general. The city that is without the 
foresight to build the ports for the new traffic may 
soon be left behind in the race of competition. Chal- 
cedon was called the city of the blind, because its 
founders rejected the nobler site of Byzantium lying at 
their feet. The need for vision of the future in the 
government of cities has not lessened with the years. 
The dweller within the gates, even more than the 
stranger from afar, will pay the price of blindness.” 

In proceedings to condemn land for a municipal air- 
port, under the New York statute, the common council 
was held to be the judge of the amount of land needed. 
In re Airport or Landing Field of City of Utica (Feb- 
ruary 21, 1929) 234 N. Y. Supp. 668. 

Under Oregon Laws 1925, p. 162, § 7091, author- 
izing any incorporated city or town to appropriate 
any private real property for the general use and 
benefit of the people of said city or town for an avia- 
tion field or park, the Oregon Supreme Court holds, 
McClintock v. City of Roseburg, 127 Or. 698 (Janu- 
ary 8, 1929), 273 Pac. 331, that a city may issue 
bonds for the establishment and maintenance of an 
airport, such a purpose being public rather than pri- 
vate. “What is a public use is not capable of an abso- 
lute definition. A public use changes with changing 
conditions of society, new appliances in the sciences 
and other changes brought about by increased popu- 
lation and modes of transportation and communica- 
tion. We cannot close our eyes to the great growth 
in the use of flying machines during the past decade. 
This growth has been especially noticeable during the 
last two or three years. We must take notice that a 
large quantity of mail is being daily transported into 
the various parts of the country. Expressage and 
even freight is being transported by aeroplane in large 
and rapidly increasing quantities. Transportation by 
air appears to be increasing so rapidly that we may’ 
confidently expect that soon a large portion ef the mail 
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“HEAVY TRAFFIC” 
Pavement 


at “LIGHT TRAFFIC” 
Costs 


The new way to stretch 
your paving dollars... 








Bit-u-muls 


traffic costs”... be sure that your speci- 
fications measure up to Bitumuls. 
Technical data, detailed facts, and 
specifications available in the Bitumuls 
Mail the coupon for a free 


D URABLE rock pavements, 
with live, sticky asphalt to waterproof 
and bind them . . . Bitumuls construc- 
tion now offers you “primary-road” 
quality at “‘secondary-road” prices. 


Rock particles are interlocked as in 
hot penetration macadam, and _ thin 
coatings of asphalt are obtained as in 
closely controlled and more expensive 
hot plant mixed asphaltic concrete. 


Yet, there are no heating costs what- 
ever. And only simple equipment is 
required to construct Bitumuls. Appli- 
cation may be with the popular types of 
gravity or pressure distributors, or with 
ordinary pouring pots. 


Longer Construction Season 


Applied at any atmospheric tempera- 
ture except freezing weather .. . and in 
damp, or even mildly rainy weather . . . 
Bitumuls non-skid paving also adds 


many months to your construction sea- 
son. 


Voids are reduced to a minimum. 
And, because the use of excess asphalt 
is eliminated, there is no shoving and 
surface bleeding. 


If you are interested in stretching 
your paving dollars . . . for secondary 
road construction, primary roads, city 
streets, subdivisions, widening, resur- 
facing, maintenance, and airports ... 
investigate Bitumuls low-cost construc- 
tion. It is backed by years of extensive 
research and widespread use throughout 


the world. 


For “heavy traffic pavement at light 


Manual. 
copy. 


Make this practical test 


Order a sufficient number of barrels 
of Bitumuls to make a thorough test. 
Have your regular paving crews apply 
it...in small areas... with ordinary grav- 
ity or pressure distributors, or with 
pouring pots. See for yourself the amaz- 
ing possibilities of Bitumuls in your 
pavement construction and maintenance 
.-. its low cost...its durability...its non- 
skid surface. 


AMERICAN BITUMULS COMPAN Y-—Branches throughout the world 


Baltimore - Baton Rouge (La.) - Bost - Ci 


ti - Los Angeles San Francisco St. Louis 





Please mail me your free manual . . . without obligation 
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Just Off the Press! 


A Copy for every Road Builder, 
Contractor and Public Utility 
Executive 


This complete and valuable Booklet on 
Portable Air Power—fully illustrated—is 
ready for you. Every contractor, every 
road-builder, every highway maintenance 
man, public utility executive and railway 
engineer will want a copy. 


Illustrated in the pages of this book are in- 
teresting photographs of the M-W “AIR 
KING” in action—important features and 
engineering details that make these ma- 
chines the world’s premier Portable Air 
Compressors. Facts and figures that mean 
valuable savings in your operating ex- 
pense—facts that show how each AIR 
KING saves the labor costs of from 5 to 50 
men! 


Don’t delay! Send for your copy now— 
it’s absolutely free and no obligations are 
involved. 


METALWELD, INC., 


26TH AND HUNTING PARK AVE., PHILADELPHIA 


Dealers in Principal Cities 


METALW ELD-WORTHINGTON 


PORTABLE AIR COMPRESSORS 
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and express will be transported by aeroplane. An 
airport owned by the city open to the use of all aero- 
planes is for the benefit of the city as a community, 
and not of any particular individuals therein. It is 
therefore a public enterprise. Aeroplanes travel the 
‘trackless air.’ The only way an aeroplane company 
could acquire a monopoly would be through monopoliz- 
ing the airport. It would seem, therefore, that airports 
may be properly owned and controlled by a munic- 
ipality or other public corporation. Such has been the 
holding of all the courts passing upon the question 
directly.” 

The Oregon court in similar cases involving the 
same principle by analogy also supports the power 
and right of a city to maintain at public expense a 
park for runways and other conveniences for aero- 
planes. 

A landing field for aircraft is a public utility. The 
Ohio Legislature, by section 3939 of the General Code 
has given authority to municipalities within the state 
“for purchasing or condemning land necessary for 
landing fields, either within or without the limits of 
a municipality, for air crafts and transportation ter- 
minals and uses associated therewith or incident there- 
to, and the right of way for connections with highways, 
electric, steam and interurban railroads and improv- 
ing and equipping the same with structures necessary 
or appropriate for such purposes.” If such a landing 
field were not a public utility, the Ohio Supreme Court 
says, the Legislature would have no power to make 
provision for the purchase and condemnation of lands 
for such purpose. 

It appeared in this case that the council of the city 
of Canton had adopted an ordinance authorizing and 
empowering the executive officers of the city to pur- 
chase a certain described parcel of land as a site for a 
municipal airport, having previously adopted an ordi- 
nance providing for an issue of bonds to provide funds 
therefor. The suit was in mandamus to compel the 
city authorities to submit the later ordinance to a ref- 
erendum of the people. The defendants urged that 
the ordinance was not the initial legislation on that 
subject, and that it was therefore not subject to a ref- 
erendum under the statute. The relator contended that 
the establishment of a landing field for aircraft is the 
establishment of a public utility, and that therefore 
every ordinance pertaining to that subject is subject 
to a referendum under section 8 of article 18 of the 
Ohio Constitution. Sustaining this contention, the 
court allowed the writ. 

Right to Sublet Airport 

In the following case the Kansas Supreme Court 
denied the right of a municipality which had leased 
land for a municipal airport to sublet the land with 
the airport buildings erected by the municipality there- 
on to a private enterprise where no such right was 
expressly conferred by statute. 

Under the Kansas statute, R. S. 3-110, the city of 
Coffeyville leased a convenient tract of 140 acres for 
a municipal airport. The lease term was five years, 
and the rental was $1,000 per annum, with an option 
to buy the land at $13,500, and there was an additional 
stipulation that if that option were exercised, the rents 
paid would be credited on the purchase price. The 
lease was executed February 14, 1928. On July 15, 
1928, the city sublet its airport to a flying school, or 
an aeronaut practicing his profession under the name 
of such school, for five years at $50 per month, the 
rent to begin after the city had erected four hangars, 
with various provisions as to rates for service and the 
respective rights of the parties. 
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Compact,mobile and pow- 
erful, usable for all trench 
up to 10 feet deep and 30 
inches wide. The Cleve- 
land Pioneer slips along 
quickly and easily within 
14 inches of poles, trees, 
and other obstructions. Its 
extreme width is but 58 
inches, height only 8 feet 
10 inches and weight less 
than 8 tons. Rugged and 
abundantly powered, it 
cuts through the toughest 
soils, delivering maximum 
trench footage. Its many 
exclusive features open 
up new economies and 
“short-cuts.” The Pioneer 
is built for those who 
appreciate quality equip- 
ment. 
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SAVE TRENCHING DOLLARS 
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The Pivot Conveyor is an 
exclusive Pioneer feature 
which affords complete 
control over disposal of 
excavated materials. This 
Conveyor enables you, 
while the machine is dig- 
ging at any depth or 
width, to load surplus ma- 
terials directly into trucks 
or wagons in front of or 
at either side of the 
machine; to handle any 
amount of earth which 
the machine digs with per- 
fect ease; to place the 
spoil bank at a sufficient 
distance from the trench 
to eliminate any necessity 
for hand-shoveling dirt 
away from the discharge 
end. 


For information 
write today 
for Cata- 
log No. 

10. 


THE CLEVELAND IRENCHER COMPANY 


20100 ST. CLAIR AVENUE 


“Pioneers of the Small Trencher” 


CLEVELAND, OHIO 
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Finest of all Traffic Line 
Markers 
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ET the Traf-O-Mark take care of your traffic 
lines for street intersections, safety zones, 
center lines, parking spaces, garage and factory 
floors, etc. Many highway departments and park 
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it can paint 10 times as many feet as a man with a 
can of paint and a brush. Write for descriptive 
literature. 
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A proceeding in quo warranto was brought by the 
State on relation of the county attorney to dete: mine 
whether the city may sublet its airport to a pi ivate 
individual and authorize him to operate it for the con- 
venience of all aviators who choose to use it on r¢ason- 
able terms, and to put the profits, if any, in his own 
pocket. 

The state alleged against the lease various illegali- 
ties—the granting of exclusive rights over the entire 
airport to the lessee and authorizing him to fix prices 
for the services of the airport and for the transporta- 
tion of passengers and the want of corporate power 
on the part of the city to sublet its airport. 

The city replied, in part, that it was not its inten- 
tion by the lease to surrender its right to the supreme 
management and control and the supervisory care over 
the operation of the airport for the public good. 

The Kansas Supreme Court, State v. City of Coffey- 
ville, (1929) 127 Kan. 663, 274 Pac. 258, regarded as 
the principal question presented whether the city has 
corporate power to sublet its municipal airport to a 
private individual. No such right is expressly con- 
ferred by statute. The court therefore applied its rule 
for the construction of corporate powers of cities, fre- 
quently followed by it as follows: Municipal corpora- 
tions are creations of law and can exercise only powers 
conferred by law and take none by implication. In 
making contracts they must act within the limits of 
and observe the regulations prescribed. Persons con- 
tracting with such corporations must inquire into their 
powers at their peril.* 

The fact that the unauthorized power which the 
official board or governmental agency assumes to exer- 
cise may be a good stroke of business will not justify 
it. Neither the general powers of regulation and con- 
tract as to the real property of a municipality, given by 
Kansas R. S. 12-101, nor any other statute, it is held, 
can be interpreted as conferring upon the city the cor- 
porate power to sublet its municipal airport, nor to 
confer upon a private individual, as lessee of the city, 
the exclusive privilege of managing the municipal air- 
port for his private profit; and the fact that the lease 
contemplates that the lessee’s charges must be reason- 
able, and that the aviation services must be open to 
all aviators alike, or (a syllabus to the opinion states) 
the fact that the city does not yet find it practicable to 
conduct and manage the airport itself, will not excuse 
the city’s exercise of a corporate power for which there 
is no statutory authority. 


Enabling Statutes 

Within the past three years a majority of the states 
have enacted statutes enabling municipalities, singly 
or in cooperation, to establish, maintain and operate 
airports within or without their corporate limits and 
to acquire land or use land already acquired for that 
purpose, and to issue bonds in furtherance of that pur- 
pose. Bills to a like effect are pending in other Legis- 
latures. Some of these statutes declare the purpose to 
be a public one. In some, cooperation with individu- 
als in the operation of the airport is provided for. 
There is little doubt, in view of the unanimity of the 
decisions in the cases so far before the courts on the 
subject, that the validity of such statutes will be main- 
tained. The extent to which the municipalities may 
avail themselves of the power is, of course, a matter 
for conjecture. 

*Since this article was written, the New Jersey Supremé 
Court has decided, Stern v. Mayor, etc., of Jersey City, 150 
Atl. 9, that, under the New Jersey statute, P. L. 1929, c. 2% 
authorizing the leasing of land acquired for airport pur- 
poses to private persons, firms or corporations, the lease 
need not be made to the highest bidder under P. L. 1921, 


c. 87, p. 160, even assuming it to be a sale of an interest 
in the land. 
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Operation of Glass-Covered Sludge Beds 
(Continued from page 32) 

cent. The complete data relative to these test dryings 

are contained in the accompanying tables. 

The year 1929 was remarkable at Marion for the 
number of cloudy days experienced. Of the 314 days 
sludge was on the beds, only 122 were clear or partly 
clear. Weather Bureau data give only 74 clear days 
during the year. Furthermore, the precipitation for 
the year was 54.03 inches, an increase of 15.4 inches 
above the annual average. From this it may be gath- 
ered that in 1929 the drying of sludge at Marion on 
ypen beds would have been rather difficult. 

The beds used in the test dryings had been re- 
sanded. We were unable to secure as good a sand 
as had been used originally and in consequence the 
drainage apparently was not as effective as it had 
been when the sand was coarser and better graded. 
With better sand the results might have been even 
more favorable. 

Conclusions Drawn from Marion Experience 

From the records of the routine plant operation and 
from the results of the special test dryings recorded 
above, the following conclusions regarding sludge dis- 
posal may be drawn from our experience at Marion. 

With a sludge from 7 to 7.5 per cent solids, it 
is possible with applications of from 8 to 10 
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inches depth to secure 20 dryings in a calendar 
year, for a total disposal of 0.58 cubic yard wet 
sludge per square foot of drying area. 

The quantity of digested sludge 7 to 7.5 per 
cent solids averages 6.1 cubic yards or about 
1200 gallons per million gallons of sewage 
treated. 

An increase in the solids content of 1 per cent 
and a slight increase in depth of application not 
to exceed 12 inches will not greatly affect the 
drying period, under favorable conditions. The 
quality of the sludge and the condition of the 
bed have an important bearing in this respect. * 

The covered sludge drying bed affords a prac- 
ticable, feasible and most economical method of 
sludge drying where sand beds are used. 


Cost of Sludge Drying Beds 
The cost of glass-covered sludge drying beds varies 
appreciably, depending upon available sand and other 
factors. From information now available it appears 
that the cost will lie between $2.50 and $3.00 per 
square foot, of which roughly two-thirds may be re- 
garded as the price of the covering. 
Future Possibilities 
The need for more complete data on the drying of 
sludge is apparent. Sludge disposal is still the vital 
issue in sewage treatment. More investigational work 





Test Dryings on Glass Covered Sludge Beds 
Table No. 1—Bed No. 3—1929 









































——————Applied Sludge — 7— Removed Sludge 
Per Temp. - °F 
Per Cent Per In Green- 
Test Date Depth Per Cent Cent Volatile Date Date Depth Per Cent Cent Days house 
Number Applied in Ins. Moisture Solids Solids Removable Removed in Ins. Moisture Solids On Bed Clear Max. Min. 
1 Jan. 1 8.0 93.0 7.0 56.2 Feb. 12 Feb. 13 4.0 77.3 22.7 43 7 82 -6 
2 Feb. 25 7.75 91.5 8.5 58.7 Mar. <3 mar, co ae v8.0 32.0 28 8 96 12 
3 Mar. 29 8.5 92.5 7.5 58.2 Apr. 12 Apr. 17 2.75 71.9 28.1 19 2 100 34 
+ Apr. 19 9.0 92.4 7.6 53.3 May 3 May 3 4.0 68.0 32.0 13 5 95 32 
5 May 5 7.5 90.3 9.7 54.8 May 16 May 17 3.4 67.0 33.0 12 4 102 33 
6 May 18 10.0 92.8 7.2 54.8 May 31 May 31 3.6 72.3 27.7 12 6 118 34 
7 June 1 10.1 93.0 7.0 55.0 June 14 June 14 4.0 65.0 35.0 13 7 106 36 
8 June 15 10.1 92.8 7.2 55.2 June 25 June 25 4.1 63.0 37.0 9 5 114 50 
9 June 28 10.0 93.3 6.7 53.2 July 5 July 13 3.5 54.7 45.3 14 3 110 45 
10 July 16 10.0 93.0 7.0 49.2 July 28 aug. 7 3.3 47.5 52.5 21 15 118 44 
ll(a) July 30 10.1 93.8 6.2 54.6 Aug. 10 Aug. 12 4.1 60.8 39.2 10 9 113 44 
12(a) Aug. 13 10.0 93.0 7.0 52.2 Aug. 22 Aug. 23 3.8 68.0 32.0 9 6 110 43 
13 Aug. 27 10.8 94.7 5.3 54.6 Sept. 4 Sept. 5 4.0 70.0 30.0 8 7 120 42 
14 Sept. 7 10.2 93.8 6.2 53.8 Sept. 13 Sept. 16 4.1 72.0 28.0 s 3 112 34 
15 Sept. 17 10.0 92.3 A 49.6 Sept. 29 Sept. 29 4.0 74.0 26.0 11 Ss 126 32 
16 Sept. 30 10.8 92.9 von 48.9 Oct. 17 Oct. 18 4.0 69.0 $1.0 17 10 104 33 
17 Oct. 20 10.5 93.5 6.5 54.1 Nov. 10 Nov. il 4.0 77.5 22.5 21 7 114 24 
18 Nov. 12 8.3 92.3 2on 49.6 Nov. 30 Dec. 2 2.5 70.0 30.0 19 5 104 8 
19 Dec. 3 8.0 92.3  & 48.0 Dec. 15 Dec. 15 3.4 74.8 25.2 12 1 100 12 
20 Dec. 15 8.0 92.3 7.7 54.2 Dec. 30 Dec. 31 4.0 78.0 22.0 15 0 100 12 
Total 187.65 1855.5 144.5 1068.2 73.25 1368.8 631.2 314 118 
Average 9.4 92.8 7.2 53.4 3.66 68.4 31.6 16 6 
(a)=Bed No. 5 
Table No. 2—Bed No. 4—1929 
7—————Applied Sludge———_——_, -———— Removed Sludge — 
Per Temp. - °F 
Per Cent Per In Green- 
Test Date Depth Per Cent Cent Volatile Date Date Depth Per Cent Cent Days house 
Number Applied in Ins. Moisture Solids Solids Removable Removed in Ins. Moisture Solids On Bed Clear Max. Min. 
1 Jan. 1 7.25 93.2 6.8 56.2 Feb. 10 Feb. 13 3.5 77.0 23.0 43 7 82 6 
2 Feb. 25 8.0 92.5 7.5 58.7 Mar. 23 Mar. 26 3.1 66.8 33.2 28 8 96 12 
3 Mar. 29 7.2 91.8 8.2 58.2 Apr. 12 Apr. 17 2.5 68.3 31.7 18 2 100 34 
4 Apr. 19, 8.5 92.3 7.7 53.3 Apr. 30 May 1 3.5 70.0 30.0 12 5 95 32 
5 May 5 7.5 92.4 7.6 54.8 May 16 May 16 2.8 67.0 33.0 10 4 102 33 
6 May 18 9.8 91.6 8.2 54.8 May 31 May 3 3.2 68.6 31.4 12 6 118 34 
7 June 1 10.2 92.5 7.5 55.0 June 14 June 14 4.1 66.0 34.0 12 7 106 36 
8 June 15 10.1 94.4 5.6 55.2 June 25 June 26 3.9 62.8 37.2 3 6 117 50 
9 June 28 10.5 93.7 6.3 53.2 July 13 July 13 3.5 60.8 39.2 14 3 110 45 
10 July 16 10.4 93.1 6.9 49.2 July 28 Aug. 12 2.5 29.5 70.5 26 19 118 44 
ll(a) July 30 10.3 93.8 6.2 54.6 Aug. 10 Avg. 12 3.5 60.0 40.0 12 9 113 44 
12(a) Aug. 13 10.2 93.0 7.0 52.2 Aug. 22 Aug. 22 4.0 60.5 39.5 8 6 110 43 
13(a) Aug. 27 10.3 94.5 5.5 54.6 Sept. 4 Sept. 9 4.1 65.0 35.0 12 7 120 2 
14 Sept. 7 10.0 93.7 6.3 53.8 Sept. 13 Sept. 14 4.1 72.0 28.0 6 3 TT2 34 
15 Sept. 17 9.6 92.6 7.4 49.6 Sept. 27 Sept. 27 4.0 75.0 25.0 9 7 126 32 
16 Sept. 30 10.8 93.2 6.8 48.9 Oct. 17 Oct. 18 4.3 67.9 32.1 17 10 104 33 
17 Oct. 20 10.0 93.5 6.5 54.1 Nov. 7 Nov. 9 4.0 78.0 22.0 19 7 114 24 
18 Nov. 12 8.0 92.3 Le 49.6 Nov. 30 Dec. 2 3.5 70.0 30.0 19 5 104 8 
19 Dec. 3 8.0 92.5 7.5 48.0 Dec. 15 Dee. 15 3.3 74.0 26.0 12 1 100 12 
20 Dec. 15 8.0 92.3 a 54.2 Dec. 30 Dec. 31 4.0 79.0 21.0 15 0 100 12 
Total 184.65 1858.9 141.1 1068. 71.4 1338.2 661.8 313 122 
Average 9.23 92.9 7.1 53.4 3.57 66.9 33.1 


(a)=Bed No. 6 
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Water Sterilization 


and Sewage Disposal 


A valuable illustrated booklet, 


“Liquid Chlorine in Sanitation” 
will be sent free upon request. 


Your water and sewage 
deserve the best treatment. 


Electro Bleaching Gas Co. 


PIONEER MANUFACTURERS of! LIQUID CHLORINE 


Plant: NIAGARA FALLS.N-Y. 
Main office 9 East 41© Street New York 
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Arete Sezer 


“follow the Traveling Man. 


to secure the utmost in hotel value and comforts. He is an 
expert, traveling near and far, and experience has taught 
him that there is one hotel in every city offering just a lit- 
tle more in comforts and yet a little less expensive. 


More for your money—rates $2.50 single—$3.50 double. Every 
room with bath and shower, circulating ice water, electric 
fan, reading lamps, comfortable easy chair, etc., etc., and 
beds! So comfortable restfulness is assured after your tiring 
journey. 

The dining rooms and coffee shops of these hotels radiate 
atmosphere which is conducive to good appetites. The food 
served is the best the market affords—the prices are very 
reasonable. 


And don’t forget to Visit the Steamboat Cabin Coffee Shop 
at the Mark Twain—it is the talk of the town—different in 
surroundings and food also. 


__ Illustrated Folder 
will be sent you on request 


CURE iin CARDGE 












é 














Please mention PusLic Works when writing to advertisers. 





should be carried on in connection with routine opera- 
tion, and data regarding sludge disposal should be 
kept on special forms particularly designed for the 
purpose. A sample of the form used at Marion js 
attached hereto. 

No doubt, the future will see many refinemen‘s and 
improvements in design. This applies not only to 
structural improvements and _ protection § against 
weather and fumes, but also to the design of the 
sludge beds themselves with a view to securing the 
most effective means of drainage and evaporation, 
Glass-covered sludge drying beds will undoubtedly 
increase in favor and without question will be im- 
proved in both design and construction. With sepa- 
rate sludge digestion and gas collection on a well 
established basis, it does not seem a far step toward 
utilizing some of the gas for the artificial heating of 
sludge beds. 

It is our firm conviction that the next five years 
will show an even more decided advance in the field of 
drying sludge under glass, than have the past five 
years, during which time this method has developed 
from one often looked upon as of doubtful practica- 
bility to one of assured future as an important link in 
the advance of the art of sewage treatment. 





Water Department Maps and Field Records 
(Continued from page 33) 


leaf binder, so that revised sheets may replace those 
made obsolete from time to time. As a guide to the 
size needed, with a scale of 20 feet to the inch, a sheet 
with available width inside margins and binding edge 
of four inches minimum will allow for eighty feet, 
giving over one hundred feet on the long dimension. 
With this scale it is possible to show considerable de- 
tail for the intersections, and still be able to give the 
measurements to the valves clearly without confusion. 

Valves are located by measurement to two or more 
permanent points; by measurement from the nearest 
corner, along the curb or property line to a point 
opposite the valve, and the offset from there to the 
valve; or by a permanent mark on a building opposite 
the valve and the distance out to the valve. A dip 
needle may be used to supplement these where the top 
of the valve box does not show on the street surface. 

The first is perhaps the most usual and undoubtedly 
the most accurate; but finding the intersection of two 
arcs swung by a tape is sometimes difficult at a busy 
intersection, and points thought to be premant may 
prove not to be. The second method is good if the 
main lies near the curb, and has the special advantage 
that generally a sketch is unnecessary—an important 
matter in a large city, where thousands of valves have 
to be located; but if the main is well out into the 
roadway, the offset estimated to be perpendicular to 
the curb may not hit the valve. 

Locations should be standardized throughout the 
system—that is, if measurements are taken from the 
curb line in some sections, the curb line should be 
used throughout. It is probably better to use the 
property line for such measurements, since curb lines 
are more apt to be moved than property lines. 

Permanent marks on buildings is a good plan in 
some cities, but not where the buildings set back 25 
feet or more from the property line. One city uses, 
for a marker on buildings, a composition brass cast- 
ing which has blanks on which to stamp the distance 
out and size of valve. 
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(Meet copper-bearing pure iron re- 
quirements in all accepted specifica- 
tions for corrugated metal culverts.) 


GOHI Corrugated Culverts have 
the strength to stand up under 
all traffic conditions... 


The flexibility to prevent break- 
age from shifting earth fills and 
freezing water... 


The permanence and economy 
of installation to assure lowest- 
cost-per-year service. 
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‘ROAD CLOSED , 


|, DETOUR |) 


the Detour Signs . . 


Corrugated Culverts 


Installed Between Sunup and Sundown 


EEP the roads open — lower 

your drainage costs. In addi- 
tion to unquestioned permanence, 
GOHI Corrugated Culverts offer 
the practical advantages of easy 
handling and quick installation. 
A GOHI Corrugated Culvert may 
be installed in less time and at 
lower cost than any other type of 
culvert. No heavy, expensive ma- 
chinery needed. No delays. Simply 
dig the ditch, lay culvert in posi- 
tion, backfill and resurface — the 


job’s done. Quick, Sure, Safe. 


GOHI Corrugated Culverts are 
made of Genuine Open Hearth 
Iron, pure iron-copper alloy. Met- 
allurgical tests and more than 
twenty years of actual service prove 
that this material offers greater 
resistance to corrosion than any 
present-day culvert metal. Get all 
the facts — figure all the costs — 
you'll specify GOHI Corrugated 
Culverts. 


GOHI CULVERT MANUFACTURERS, Inc., Newport, Ky. 


Central Culvert Co. 


Ottumwa, Iowa 


Denver Steel & Iron Works Co. 


Denver, Colo. 


A. N. Eaton, Metal Products 


Omaha, Nebr. 


Feenaughty Machinery Co. 


Portland, Oregon 


Lincoln Steel and Forge Co. 


St. Louis, Mo. 


The Newport Culvert Co. 


Newport, Ky. 


The Pennsylvania Culvert Co. 
Philadelphia, Pa. 


Roanoke Sales Corp. 


Roanoke, Va. 


St. Paul Corrugating Co. 
St. Paul, Minn. 


Tennison Brothers 
Oklahoma City, Okla. 


Tennison Brothers 
Texarkana, Ark. 


Capital City Culvert Co. 
Madison, Wis. 


For latest catalogs—consult the classified INDUSTRIAL LITERATURE section, beginning on page 101 
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DRAINAGE "mm 
on jobs that 
pay a profit 


There is just one reason for investing 
your good money in Barnes Drainage 
Pumps—to help you make more jobs 
pay you a decent profit. 


Eliminate delays caused by pumping 
equipment that lays down on the job, 
and you have just that much more 
chance of finishing the job on time, with 
profits in your pocket. That’s the job 
for a Barnes. 


Use the coupon and get the facts about 
the type of pump that fits your job. 
Barnes makes it. 





THE BARNES MANUFACTURING Co. 
MANSFIELD, OHIO 


BARNES 


DRAINAGE 


-IPU PI PPS- 


P. W. 


Barnes Manufacturing Co., 
Mansfield, Ohio 


Send me the facts about Barnes Drainage Pumps. | 
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Symbols 


In indicating mains on the map, the author recom. 


mends using the conventional signs of the Nationa] 
Board of Fire Underwriters. The use of dots and 
dashes as a rational method of indicating the size, he 
says, make slow drafting; while different colors useq 
for the same purpose cannot be transferred to a blye 
print, and fade until brown can not be distinguished 
from red, and blue, green and yellow look alike, 

The Underwriter’s conventions are well known, the 
different kinds of lines are not complicated, there js 
no difficulty in blue printing, and while it is neces. 
sary to label the larger sizes of pipe, by drawing the 
different sizes a little heavier as they become larger, 
it is not difficult to get the size without trouble. 

For clearness it is better to make general maps in 
skeleton form rather than to use the street lines. This 
applies, of course, to the smaller-scale maps on which 
it is not necessary to record measurments. Where two 
or more mains are laid in the same street, by using 
the skeleton method, each main can be shown suffi- 
ciently separated from the others to give opportunity 
to show any cross connections or other detail which 
may need to be inserted, without danger that they will 
be overlooked because of the close proximity of the 
mains. 

Valves are sometimes indicated by a circle or cross, 
but a short line across the main is simpler; and when 
this symbol is used a circle can be drawn around it 
to indicate special conditions, such as a closed boun- 
dary valve. 

Dead ends should be definitely noted by means of 
a short arc of a circle drawn across the end. This is 
especially necessary where a main dead-ends just be- 
fore meeting another main, as it is easy to mistake 
such a point for a slip on the part of the draftsman. 

It is entirely possible and relatively inexpensive, 
when the tracings are new, to have made reproductions 
on tracing cloth which can then be used to record 
changes and additions, the master tracing being filed 
away and brought up to date once a year. When the 
working tracing begins to be illegible, a new repro- 
duction can be made and the process repeated. 


Filing Maps 

The filing of maps and especially of tracings is of 
some importance. In a large plant where there are 
many drawings to take care of it is not hard to get 
proper files, but in a small water works where there 
are only a few maps to look after, a regular file for 
them would ordinarily not be warranted. It is much 
better to file maps flat, whether tracings or prints. 
Sometimes this is very inconvenient, and then it is 
better to fold the blue prints to letter size and file 
them in a regular letter filing cabinet or in a desk 
drawer. It is important to keep tracings clean and 
dry. If they get damp, the surface becomes opaque, 
and dust, if it has a chance, will work into them and 
cause the same result. Probably the most simple 
method of taking care of a small number of tracings 
is by storing in tin cans which are made for the pur- 
pose. When they are rolled, many people believe that 
it is better to roll them with the drawing side on the 
outside of the roll, instead of inside as is usually done. 
By this method, when a tracing is unrolled on a table 
it will lie flat of its own weight, where otherwise the 
ends will curl up and have to be held down. However 
they are rolled, they should never be rolled tightly 
Tracings of small intersection plats may best be 
filed in a loose-leaf binder similar to those which are 
used for the blue print copies used in the field. 4 
complete index of these plats is essential. 
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“9 The twin Central Mixing Plant for the Northern States 
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"4 Equipment into an efficient concreting unit. 
nd Two 250-ton Blaw-Knox Self Cleaning Steel Bins— 
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le This engineering service is at. your disposal—for the asking 
“ BLAW-KNOX COMPANY 
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Canadian Pacific Bidg., New York 


London, England, New Oxford House, Hart St., Holborn, w. 
C. i.—Paris, France, | Rue de Clichy—Milano, Italy, 6, via 
S. Agnese, 6—Dusseldorf, Germany, !7 Bismarckstrasse. 























































F.O.B. FACTORY 
on STEEL 


F.O.B. FACTORY 
on RUBBER 


only Starts with the Price 


OU can’t beat this genuine 

Jaeger trailer as a “buy”. And 
it’s even harder to beat it on the 
job, mixing concrete. Contractors 
say there’s a Jaeger 3S trailer on 
every street in town. Talk to any 
man who owns one and you'll 
know why. 












noo iaaene © 
, 10, 14, 21,28, TILTERS—with Ski 
ase ce Ask Shaker loader and Dual- 
K eo ee Sizes 3%, 5, 7s 


Send for Catalog, Prices, Terms. 


} THE JAEGER MACHINE CoO. 
400Dublin Ave. Columbus, Ohio 
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Cummer Two-Fire 
Asphalt Plant 


(Patents Pending) 


Two Fires for th Drum— 
External and Internal 


Either Hot Mix or Cold Mix Turned. 
Out Without Any Changes 


Only One Dryer required (Combination 
Dryer-Cooler). No Silos 


Large Capacity on Black Base 
STATIONARY AND PORTABLE PLANTS 
ALL SIZES; ALL STYLES 


The F. D. Cummer & Son Co. 


CLEVELAND, OHIO 
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Other Records 

While the measurements of ‘service locations may 
be and sometimes are recorded on large sca'e maps, 
this does not give much if ‘any information be. 
yond the exact location on the ground. In order to 
keep proper records of the services, materia! as wel] 
as location, each service should have a separaie sheet, 
which will give the date of laying, the street location, 
the measured locations of the corporation cick, and 
curb cock, the size of tap, the kind and quantity of 
material used, as well as any other items which may 
be pertinent to a specific service. These records are 
well adapted to card index filing, and may be filed 
either by streets or by serial number, the first being 
preferable. If the serial filing is used an index is 
also necessary to locate services by streets. In some 
cases a combination of the two is employed, the sery- 
ices being listed serially in a book, and a card index 
being maintained by streets. 

Another system of field records which is not em- 
ployed to the extent which it should be is that of valve 
operation records. Such a record should show the size, 
number of turns, direction of opening or closing, date 
of installation and make; and should have room for 
several operation notes, giving the date of each clos- 
ing and opening and reason therefor. In almost al] 
water works plants it is well known that the valves 
are not operated frequently enough to keep them in 
good working order. It is advisable to operate every 
valve at least once every year; but while some valves 
get fairly regular attention in the usual run of water 
works operation, many are not touched for many 
months at a stretch. The use of such a record will 
make it possible to see that these idle valves are in 
operating condition, ready for the time when they 
may be badly needed. 





Los Angeles Meets Water Supply Crisis 
(Continued from page 27) 


An analysis of the safe yield, based on the 1923- 
1929 stream flow records, is as follows: 
Average 
Annual 
Flow 
Sec. Ft. 
Natural stream flow for six-year period.. 266 
Total installed capacity of wells, 272 sec. ft. 
Estimated time which wells may be 
pumped to full capacity—2% years, or 40 
per cent of six years; 40 per cent of 272 


Se aio 3:66 Bae eee Ree Os 110 
376 
Sec. Ft. 
Losses by reason of drying up springs 
eS eee ree F) 
Channel and evaporation losses..... 45 
Local uses in Owens Valley........ 10 - 
Net available at Haiwee reservoir......... 286 


Additional supply obtainable by purchase of 


remaining Owens Valley lands....... 50 
Total safe yield for Owens Valley........ 336 
Safe yield from Mono Basin.............- 135 


Total dependable supply at Haiwee reservoir 471 

The collecting conduit in the Mono Basin, from 
Leevining creek to Silver lake, will be about eleven 
miles in length, and probably will be of the open 
channel type. Diversion structures will be provided 
to intercept the flow of Walker creek and Parker 
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Gas Collection 
in Dorr Digesters 





eee. in separate sludge digestion 
sewage treatment plants. 






L. the separate sludge digestion plant of the Sanitary 
District of Aurora, Illinois, three gas collection type Dorr Digesters 
are used for digestion of sludge. Gas production at this plant has 
been more than sufficient for requirements. In the month of 
February the lowest temperature recorded in the Digester was 
70° F. In April the average was upwards of 80° F. 







In addition to regulating the temperature .of the sludge in the 
Digesters, the heat generated by combustion of the gas is used for 
heating the main plant building, which consists of laboratory, 
office, locker rooms, pump station, garage and boiler rooms. 






Considering the fact that results similar to 
those at Aurora are being obtained at 
separate sludge digestion plants in all parts 
of the country, it is not surprising that this 
method of treatment is being selected so 
frequently by leading engineers for both 
large and small sewage treatment projects. 
















Ask our nearest office for a copy of the new 
edition of our booklet, “Modern Sanitary 
Engineering Practice’ and also bulletin 
6691, the Dorr Digester. 









The plant at Aurora was designed by Alvord, Burdick & Howson, 
Chicago. In addition to the three Dorr Digesters, a Dorrco Bar 
Screen, Dorr Detritor and four Dorr Clarifiers are installed 


LONDON 
DENVER, COLO. 
1 The Dorr Company, Ltd. 
1009 17th Street Abford ns yan Rd., 
CHICAGO, ILL. 


333 North Michigan Avenue BERLIN 


LOS ANGELES, CAL. ENG | HM EE 7 Ss Dorr Gesellschaft m. b. H. 


Kielganstr, 1 W. 62 






















108 West 6th Street 

WILKES-BARRE: PA. 247 PARK AVENUE NEW YORK CITY sie 
1 Miners Bank Building —t Societe Dorr et Cie 
) TLANTA,GA. INVESTIGATION TESTS: ~—-« DESIGN. «= EQUIPMENT »— ue de tinier 
1503 Candler Building as JOHANNESBURG, S. A. 
|ORONTO, ONT. MELBOURNE, AUSTRALIA TOKYO, JAPAN E. L. Bateman 
i 330 Bay St. Crossle & Duff Pty., Ltd., 360 Collins Street Andrews & George Co., Inc., Central P. O. Box F-23 Locarno House 
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NOW. ee A Completely 
Revolving Head on the 


MATHEWS 
Modernized Hydrant ! 


‘T* nozzles can be faced in any direction 

easily and quickly without disturbing the 
barrel. Just loosen the bolts of the swivel 
flange—turn the revolving head towhere you 
want it—tighten up the bolts, and it’s all set. 


When broken is 





easily replaced 


HYDRANT ills: Miata 


Simply slip a tubular lug-wrench (which we 
can supply) down over the broken barrel, 
unscrew it, lift it out, and screw in the new, 
replacement barrel—the whole job done in a 
jiffy, without digging or breaking the pave- 
ment. This easy, money saving replacement 
—an exclusive Mathews feature—is a mighty 
important consideration in these times, 
with the rapidly growing number of 
hydrants broken by traffic accidents. 


Interchangeable with old Installations 


masee’®  _ Bronzecylinders,bush- 
mont ormeme inos and valve seats 
sone srw yr ovide for a long life 
"* of trouble-free opera- 
tion and service. The 
new malleable iron 
shield-operating nut 
ttn += keeps rain and sleet 
from seeping down 
“iteerr and freezing around 
Ryexces~e the operating nut. 


Save Money, Time 
and Trouble. 


me Tastall Mathews 
j 4) 
* ib | ey ELBOW GASKET 


samen. The leader for more 
woctvoxthan half a century— 


more than 300,000 in use 
throughout the world. 










Banoseun © 
Saree, 











R. D. WOOD « CO 


In business continuously since 1803 


400 Chestnut S:. t=3 Philadelphia 
CAST IRON PIPE AND FITTINGS 
SAND SPUN (centrifugally cast) and PIT CAST 
Reg. U. S. Pat. Off. GATE VALVES 
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creek ; the other stream, Rush creek, emptying di: rectly 
into Silver lake. The capacity of the lake will be 
increased to about 10,000 acre-feet by raising the 
surface elevation to about 7250 feet above mezn seq 
level. Before the lake is filled with water the tunne] 
through the divide will be excavated, starting at a 
point near the bottom of the proposed storage basin, 
proceeding for eleven miles through the volcanic ma- 
terial typical of this region, and discharging into the 
headwaters of Owens River at about elevation 7097. 

The enlargement of the present system to care for 
the added flow will require $11,100,000, including 
alterations to the aqueduct, increased storage facilities, 
and distribution changes. The existing aqueduct was 
designed to deliver 400 second feet at San Fernando, 
but the tunnels and siphons were given somewhat 
greater dimensions. This foresight is justified by 
present developments, as a little work done now at 
comparatively few points will increase the carrying 
capacity of the aqueduct to 440 second feet. 

The major changes required are to the storage 
resorvoirs in and near the city of Los Angeles. The 
present storage capacity available for aqueduct water 
is 35,077 acre feet, which is dangerously small for 
carrying over the surplus winter flow for use the fol- 
lowing summer. If no storage were added, by the 
time that water consumption reached the average an- 
nual rate of 400 second-feet there would be a reservoir 
deficiency of nearly 21,000 acre-feet. It is proposed 
therefore to enlarge the Chatsworth reservoir from 
8218 acre-feet to 42,155 acre-feet, and to build a new 
reservoir of 30,000 acre-feet capacity. The lower San 
Fernando reservoir is already being enlarged from 
14,672 acre-feet to 20,500 acre-feet, the work being 
done in anticipation of the need next year. These 
changes will add 69,775 acre-feet storage capacity 
to the present distribution reservoirs, making a total of 
104,852 acre-feet. This is sufficient to supply the city 
for forty-nine days if the aqueduct supply should be 
shut off when the reservoirs are at their lowest level, 
basing the estimate on an average annual consumption 
of 440 second feet. The longest interruption to aque- 
duct service in the past has been sixteen days, so the 
proposed standby capacity seems to be more than 
sufficient. 

When the work in view is completed, Los Angeles 
will be bringing water from mountain streams a mile 
and a half above sea level, through man-made and 
natural channels for over three hundred miles. The 
holdings of the city in land on the water sheds will 
amount to well over 200,000 acres, which will include 
five towns. 

The estimated gross revenue of the department 
amounts to $10,000,000 annually, over forty per cent 
of which is to be used for bond requirements. The 
present per capita indebtedness for water service is 
$34.03, which will be increased by the sale of the new 
issue to $63.56. The water rates are relatively low, 
amounting to thirteen cents per hundred cubic feet, 
as compared to eighteen cents, the average of 185 
representative American cities, as compiled by the 
American Water Works Association. 

The acquisition of all property in private hands in 
Mono Basin and Owens Valley will have the effect 
of making the city the sole owner of this territory. It 
has been suggested that the city annex the area pul- 
chased, or form it into a water conservation district 
under the control of the city government. If annex- 
ation were to take place, Los Angeles would have 4 
length of practically three hundred miles, measured 
in a straight line from one extremity to the other. 
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Sewage Disposal Plant at Highland Park, Ill. It is a part of the chain of 
plants coming under the head of Chicago’s North Shore Sanitary District. 


How Chicago’s Residential Suburbs 
Solve Their Sewage Problems 





That is to say, solve two of the most such amounts as to largely overcome their 
difficult of solution. That of suitable-sized objectionableness. This was first proven 
locations at not too distant points. Like- feasible in Port Washington, L. I, where 

. i the Sludge Bed Glass-Over is located in the 
wise, the controlling of the odors. By glass- village park. 
ing over the sludge bed an increase from 
an average of 7 dryings a season to 20 is On our 80 years of building glass struc- 
accomplished. This makes a reduction in tures the Master Construction for Sludge 
size of beds possible. Bed Glass-Overs has been based. Glad to 

send you a list of installations along with 

A ridge and side ventilation system illustrations and engineers’ descriptions of 
gives complete control of odor releases in many of the country’s notable plants. 
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Branch Offices: Boston, Philadelphia, Irvington, Denver, Detroit, Cleveland, Buffalo, 
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ALL-STEEL HOIST Nineteen years of recog- 


nized leadership have made 
possible this new, more powerful, slant type, all-steel hoist. 


THE NEW WOOD 


IMPROVED SLANT TYPE 


HYDRAULIC HOIST 


New power fo lift heavy loads— new 
speed for fast dumping—new rugged 
unit censtruction; these features of the 


new slant type hoist built by Wood are 


—— 








evidence of new 


and greater value. 





The complete 
new line is our 
greatest achieve- 


Get all the FACTS! Write for ENT in hydraulic 


bulletins which tell the complete 


hh bl i . 
107 hei super" hoist construction. 


WOOD HYDRAULIC HOIST & BODY CO. 
DETROIT 3 s MICHIGAN 
Branches and Distributors In Principal Cities 
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Technical Education by Correspondence 
(Continued from page 23) 


Home-study schools do not in any way replace our 
resident higher institutions of learning, with their 
well-equipped laboratories, large gymmnasia and 
stadia, and the various social functions. But, to the 
man who has not the time or money to attend co lege, 
correspondence instruction offers an efficient service, 
Such instruction is particularly adaptable to the needs 
of the engineering employe whose work frequently 
takes him far from the city. It literally brings the 
college to his door, and he can make the most of the 
few hours he can spare from his work and essential 
diversions. He does not have to dress for school or 
spend time in traveling to and from school. He is 
not hampered by the general progress of the class, 
but can proceed as rapidly or slowly as his time or 
abilities will permit. Correspondence courses can be 
of special service to three classes of men who aspire 
to an engineering career, or who are already engaged 
in engineering work but are insufficiently trained 
for it. 

First, there is the young man who wishes to get into 
engineering work but has no opportunity of attending 
college. If he enrols for a correspondence course, he 
can first acquire enough preparatory training for a 
start in a minor engineering position, and he can then 
continue his studies to fit himself for promotion. A 
complete course in engineering by correspondence 
offers him the training that he needs in order to suc- 
ceed in the profession. The engineering courses of- 
fered by home-study institutions are designed more 
to meet the requirements of general practice than to 
parallel. regular college courses. Therefore, they do not 
generally include higher mathematics, such as calcu- 
lus or differential equations, and often devote but 
little space to the subjects that are mainly of cultural 
value and have no direct application in engineering. 
On the other hand, they usually cover more ground in 
the practical features and applications of the subjects 
they teach than is covered in the average college 
course. 


Secondly, there is the older man who entered engi- 
neering work without any, or with insufficient, techni- 
cal training. He usually acquires a certain amount 
of proficiency in his work and is a valuable man in a 
subordinate position, but his advancement to the 
higher positions is retarded or altogether barred be- 
cause of his inadequate education in the fundamental 
principles of engineering. A correspondence course 
can help him make up this deficiency. His practical 
experience serves as a good foundation on which to 
base his theoretical studies, and he generally makes 
the most use of what he learns. 

Third, there is the college graduate who, by force 
of circumstances, has gotten into a branch of engi- 
neering for which he was not specially trained. For 
instance, one who completed a mechanical engineering 
course may get into civil engineering, or one who 
majored in bridge engineering may later wish to 
specialize in sanitary engineering. Again, an engl 
neering graduate may find a need for training In 
subjects not included in his course, such as business 
management, accounting, or commercial law. Usually 
these men can obtain the desired special training by 
means of correspondence courses. Fully 8 per cent 
of the students in the I. C. S. have had college train 


ing. 
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Warren Avenue, Hammond, 
Indiana. Asphalitic Concrete 
pavement. 





‘Asphaltic Concrete 
Sheet Asphalt 
(Hot Mix) 








Warren Ave., one of 

the streets in Detroit 

paved with Stanolind 
Sheet Asphalt. 





Summit Ave., St. Paul. Constructed 
with Stanolind Sheet Asphalt. 


A heavy traffic street in Kansas City, paved with OR over fifteen years the Standard 
Stanolind Paving Asphalt. Oil Company (Indiana) has furnished 

a Asphaltic Concrete and Sheet Asphalt 

to cities and towns in the Middle West. 


The pavements on which these asphalts 
have been used are giving their full 
value of service. You will find such 
pavements will also give you highly 
satisfactory service. 


STANDARD OIL CO. (Indiana) 


910 South Michigan Avenue Chicago, Illinois 


Asphalt and Road Oil 
for Low Cost Improved Roads 
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— Service — Long Life 








It is when adverse operating conditions de- 
mand an extra measure of stamina and agile 
power that Buffalo-Springfields show to best 
advantage. No matter how strenuous the road 
building or maintenance requirement, the Buf- 
falo - Springfield 
Roller excites 
the admiration of 
the consructors 
and all others 
qualified to pass 
judgment. 





Built in a wide range of models and sizes, 
both steam and motor driven, 244 to 15 
tons. Scarifier and other attachments 


optional. 


Send for illustrated booklet. 


The Buffalo-Springfield Roller Company 


Springfield, Ohio 











Buffalo-Springtfield 
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The foregoing are only some of the ways in which 
a correspondence course can help the young and even 
the older engineer. Frequently, it is his only means 
of getting out of a rut. It trains him to make gooq 
use of his spare time and to prepare himself for what. 
ever opportunities may present themselves to him. Tp 
the young engineer in civil service, the honie-study 
course is often a help in brushing up on what he 
previously studied and in preparjng himself for 
promotion examination. The engineer who anticipates 
practice in foreign countries and wishes to study for- 
eign languages, or one who needs a knowledge of 
fields allied to engineering, such as architecture or 
plumbing, will find homestudy courses most conven- 
ient for his needs. 

There is quite a variety of courses offered by home- 
study institutions. In the large number of courses 
given by the I. C. S. are included courses in civil, 
structural, concrete, sanitary, highway, mechanical, 
electrical, and chemical engineering; architecture, 
building construction, and plumbing; advertising, 
salesmanship, accountancy, and industrial manage- 
ment; mining, navigation, agriculture, textiles, and 
commercial art; college preparatory, calculus, and 
various language courses. Other home-study insti- 
tutions offer courses in such subjects as law, photog- 
raphy, music, and journalism. 

The scholarship fees charged by the reliable corre- 
spondence schools are comparatively moderate. Thus, 
a complete civil-engineering course may cost less than 
the tuition fee for one year in a first-class university, 
like Columbia or Harvard. However, in selecting a 
correspondence course one should seldom be governed 
by the low fee, because that is frequently used as a 
bait by the unreliable schools that promise much and 
deliver little. Much has been done to eliminate unfair 
practices in the correspondence field, but unfortunate- 
ly it is still infested by some unreliable schools, just as 
diploma mills have until comparatively recent times 
infested the field of medical education. Before en- 
rolling for a correspondence course, one should inves- 
tigate the reliability of the institution that offers it 
by ascertaining the extent of its educational experi- 
ence and its general reputation for service to the 
student and, if possible, also the quality of its texts 
and the type of instruction that it furnishes. 





Walkways 


Walkways is the name applied by a South Carolina 
editor to sidewalks along country roads. 

Near Detroit a state highway was widened, and in 
the process stretches of sidewalks were removed. In- 
asmuch as this was in rural territory, the walks were 
not replaced. No less than five persons have been 
killed and fifty injured since then. Plans are afoot 
to build sidewalks. 

A survey shows that for the most part states and 
counties are not empowered to build rural sidewalks. 
It appears, then, that local communities themselves 
must, for the time being at least, build their own. 





South Carolina Builds Roads 


South Carolina recently awarded, at one letting, 
contracts for about 300 miles of concrete roads. 
divided into twenty-two sections; the first letting un- 
der the $65,000,000 bond issue voted last year. It 1s 
expected that contracts for 200 miles more will be let 
this year. The bonds are to be carried and retired 
by the gasoline tax of six cents a gallon. 
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HIS YEAR, differences between low and 

second low bids are closer than ever. a 
Right now is the time to investigate a machine 
that is built for close figures—the 14 yd. Uni- 
versal 35. It isn’t built to handle, and it won't 
handle, 1000 yds. a day. That’s a job for a 
bigger machine. But it will handle 300 to 
500 yds. a day on work where it will not pay 
to use.a 1000 yd. machine. Clean up work, 
short jobs that require the correct tool in 
order to be profitable: these are easy for the 
Universal 35—convertible to shovel, crane, 
clamshell, dragline, backdigger, skimmer 
scoop operation, the most 
useful machine you can own. [P= 


THE UNIVERSAL CRANE CO. 


LORAIN, OHIO 
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which flexibility does not exist under fixed 





types of concrete roofs. 


They reduce initial and daily operating costs 


as well. 


Write for Bulletins 104 and 104-A 


Pacific Flush-Tank Company 


4241 Ravenswood Ave. 


9 Park Place 
New York, N. Y. 
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A NEW Edition of 








“SEWERAGE” 




















By 


A. Prescott Folwell 


Editor of PuBLic WoRKS 


THE 10th Edition of this famous book has recently come 
off the press.; It has been revised and reset. The section 
of sewage disposal has been entirely rewritten to cover 
the latest developments. 


All the subjects are presented in a thorough and abso- 
lutely up-to-the-minute manner. The most popular 
book on subject ever written is now the most modern. 
Price, $4.50. 
















Publishers of PuBLIC WoRKS 
310 East 45th St. 
New York, N. Y. 
Please send me, post paid, one copy of the new 10th edition 
of “SEWERAGE.” 
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amounting to some forty acres in extent. This land, 
which is still an undrained swamp, in some cases has 
been filled to a height averaging 8 ft. above its Orig- 
inal elevation. For fifteen years no charges were as. 
sessed the city for the dumping privilege except the 
release from the payment of taxes. It now costs the 
city an additional $2700 per year for the dumping 
privilege. While the dumping of garbage has been 
practically discontinued, this dump will still be 
needed to dispose of large tin cans, etc., collected by 
the city as well as incombustible trade wastes. The 
dumping of such materials can hardly be called a sat. 
isfactory solution of the problem, due to the nature of 
the fill resulting. Land filled with automobile bodies, 
wash-tubs, bottles, barrel hoops, wire, etc., is practi- 
cally ruined for other purposes for many years pend- 
ing the oxidation of the iron. A “salvaging” plant 
for the disposal of such materials will very probably 
some day be a part of the disposal facilities for waste 
in every city of moderate size. Land is “salvaged” 
indirectly rather than the materials handled. 

“When temporary dumping spaces are available for 
contractors’ dirt and street sweepings, the policing 
of such dumps presents a problem to the division, es- 
pecially in the case of filling old drainage canals. It 
often happens that the place being filled has reached 
the desired grade and has been leveled off, but during 
the night or at times when no watchman is on duty, 
contractors and others will dump waste materials on 
the finished fill. Muel work is wasted in having to 
go over such places repeatedly. The placing of ‘No 
Dumping’ signs does not correct the nuisance. The 
only satisfactory method of preventing such undesir- 
able dumping that has been found is that of continual 
watching until all grading has been completed and the 
area planted in grass.” 





Five-ton, 10 cu. yd. Dump Truck Used for Disposal of Ashes 


from Incinerator. 


“Too much emphasis cannot be placed on the im- 
portance of keeping equipment well painted and in 
good mechanical condition. The advertising value of 
well kept equipment is capitalized by many industrial 
concerns, and the city owes it to its taxpayers to keep 
in line with well maintained equipment. Adequate 
shop facilities and sufficient well-trained mechanics 
are absolutely essential. Both have been lacking in 
the past. With the new shops available, great strides 
should be made during the next year in improving 
the mechanical condition and general appearance of 
the equipment.” 

“T believe,” said Mr. Reilly, “that one of the essen- 
tial needs for a better understanding of our work 1s 
the establishing of a complete system of cost account 
ing, covering every branch of work, even such details 
as the life of brooms, unit costs of feeding stock at 
each stable and separate cost data for every piece of 
mechanical equipment operated by the division. 
believe that a great deal of progress has been made 
along this line during the present administration.” 
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Oliver United Sludge 
Filters in the Milwau- 
kee Sewage Station. 






SAY TO YOU: 
“Use the Activated Sludge Filtration Method” 


XCEPTIONAL cleanliness is the hygienic ad- 
vantage of disposing of sewage by the activated 
sludge filtration method. No odors, no flies, no objec- 
tionable features. 









Producing revenue is the economic advantage. The 
filtered solids, as they are or when further dried, make 
excellent nitrogenous fertilizer. From most of the 





































hes stations listed it is being sold to the nearby farmers. 
- These cities, all equipped with Oliver United Sludge 
in Filters, are handling their sewage problem hygienical- 
of ly and economically. They say to you “Use Activated , 
ial Sludge Filtration”. 
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SOUTH BEND, INDIANA 
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Gray Iron Castings 


Adjustable Curb Inlet 





Made in 250, 300, 350 and 400, 
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420 Lexington Avenue, New York City 


BIRMINGHAM DALLAS SAN FRANCISCO 


Saree 
332 S. Michigan Ave. Comer Bldg. Praetorian Bidg. Rialto Bldg. 























> 4 
> 4 
> : 
yt ; 
Ff 
= 

WRITE 
; ) con DRAIN TILE 
é VITRIF| E ILLUSTRATED Round and Hexagon ’ 
SEWER BOOKLET ; 
‘ PIPE AND OTHER HEAVY ? 
, CLAY PRODUCTS : 
( 
) 
) ¢ 
/ THE PROGRESSIVE CLAY CO. § 
> b4 
’ Pennsylvania Bidg. Bulletin Bido. Gurney Bidy ? 
NEW YORK, N. Y. PHILA., PA. SYRACUSE, N. Y. ‘ 



































CEMENT LINED pi: 


Guaranteed Against Injury 
From Handling. Standard 
Fittings With Special 
Shaped Lining That Makes 
Perfect Joints. 


CEMENT LINED PIPE COMPANY 
LYNN, MASS. 
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Protecting New Jersey Bathing 
Beaches 


RACTICALLY the entire length of the New 
Jersey shore line, more than one hundred miles, 
is literally one long bathing beach, where forty 

municipalities maintain one to ten bathing beaches 
each. Along the southern part of this shore line the 
sewage is disposed of in inland waters but from Beach 
Haven north it is discharged into the ocean. 

Tests made several years ago by engineers of the 
State Department of Health, by means of floats placed 
at the end of one of the ocean sewer outfalls during 
each tide with the wind blowing in various directions, 
led to the following conclusions: 


1. That the tank effluent travels either up or down 
the beach. 

2. That the tank effluent travels in a very narrow 
stream which is probably not over twenty-five feet 
wide. 

3. That the enormous quantity of ocean water 
rapidly dilutes or oxidizes the tank effluent. 

4. That the surface film of water ultimately 
reaches the surf but only after it has become so highly 
diluted that it is of a better bacterial standard than 
surf water where bathers are active. 


Last year the department adopted resolutions re- 
quiring seashore municipalities which discharge sew- 
age into the ocean to first subject it to at least a mini- 
mum treatment of sedimentation and chlorination, and 
to discharge the settled and disinfected effluent 
through outfall pipes extending not less than one 
thousand feet from mean low water mark. 


Much time is spent by engineers and inspectors of 
the department in seeing that the sewage of the ocean 
front municipalities is properly treated and disposed 
of. One of the principal tests recommended is the dye 
test, in which an aniline dye is placed in the effluent 
of the settling tank and the appearance of the dye 
in the ocean noted. If the dye appears at any point 
inside the 1,000 foot mark it indicates that the outfall 
is leaking. Additional information can be obtained 
from this test regarding the path of travel of the 
sewage. 


The value of chlorination in addition to sedimenta- 
tion has already been demonstrated at one seashore 
town, where surf samples indicated a B. coli content 
of 21 per cubic centimeter before and less than one in 
five cubic centimeters after the installation of chlorine 
treatment. 





Prevention of Litter in Munich, Germany 


The prevention of litter through the compulsory co- 
operation of the public finds its best example in 
Munich. There in the course of a year about 2,000 
persons are required to pay one mark each as a re- 
minder of their carelessness in allowing paper Or 
other refuse to fall upon the street. The police officer 
who detects the offender collects the money and gives 
a receipt for it, keeping a record of the circumstances 
on a stub. He is thus accountable for the money he re- 
ceives. If a citizen who is called upon to pay objects 
to doing so, the case is brought to a trial. Then. the 
offender may be called upon to pay a fine of 50 marks 
or more. The money collected by the police officer is 
not regarded as a fine but as a warning. 
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Engineering 
Societies 




















July 9-11—AMERICAN SOCIETY OF 
C1VIL ENGINEERS. Annual convention 
at Cleveland, O. Secretary, George T. Sea- 
pury, 33 West 39th Street, New York. 


Sept. 22-262—NEW ENGLAND WATER 
WORKS ASSOCIATION. Annual conven- 
tion at Atlantic City, N. J. F. J. Gifford, 
Secretary, Dedham, Mass. 


September 24-27 —-INTERNATIONAL 
CITY MANAGERS’ ASSOCIATION. An- 
nual meeting at San Francisco, Calif. 
Executive Secretary, Clarence E. Ridley, 
923 East 60th Street, Chicago, IIl. 


October 6-11—SIXTH INTERNATION- 
AL ROAD CONGRESS at Washington, 
D. Cc. Secretary General, Thomas H. Mac- 
Donald, Washington, D. C. 


October 7-10-AMERICAN ROAD 
BUILDERS’ ASSOCIATION. Internation- 
al Exposition of Highway Equipment and 
Material at Washington, D. C. Secretary- 
Director, Charles M. Upham, National 
Press Building, Washington, D. C. 


Oct. 9-11.—INTERNATIONAL ASSO- 
CIATION OF STREET SANITATION 
OFFICIALS. Annual Conference at 
Louisville, Ky. A. M. Anderson, 100 No. 
La Salle St., Chicago, Secretary. 


October 18-17—AMERICAN SOCIETY 
FOR MUNICIPAL IMPROVEMENTS. 
Annual meeting at Richmond, Va. Sec- 
retary, C. W. S. Sammelman, 315 Com- 
mercial Building, St. Louis, Mo. 


October 27-31—AMERICAN PUBLIC 
HEALTH ASSOCIATION. Annual meet- 
ing at Fort Worth, Texas. Executive 
Secretary, Homer N. Calver, 370 Seventh 
Avenue, New York. 


Dec. 1-5. ASPHALT INSTITUTE. 
Ninth Annual Conference at Memphis, 
Tenn. Asphalt Institute, 250 E. 43rd St., 
New York. 











The American Water Works 
Association 


The fiftieth annual convention of the 
American Water Works Association 
was most successfully held at St. Louis, 
Mo., June 2 to 6. Monday was given 
over principally to registration and to 
a round table session of the division of 
plant management and operation. There 
was also a meeting of the committee on 
Standard Methods of Water Analysis. 

President Hinman opened the Tues- 
day morning session with a review of 
the history and growth of the associa- 
tion during its fifty years. Pictures of 
a number of the past presidents to the 
association were shown on the screen, 
and their contribution to the growth 
of the association was sketched brie dy. 
Following this was a paper by C. R. 
Knowles of the Illinois Central Railway 
outlining the development of railway 
Water supply practice. 

There were two sessions Tuesday af- 
ternoon. The main session covered the 
following topics: Recent Progress in 
the Art of Water Treatment, which was 
a joint report by Abel Wolman, We'- 
lington Donaldson, and Linn Enslow, 
presented by Mr. Wolman. This was 
discussed by W. W. Brush. The Purifi- 
cation of Highly Turbid Waters was 
covered by John D. Fleming of the St. 
Louis Water Works. It was, in gen- 
eral. a resume of St. Louis practice, 
covering basin capacity, sludge stor- 
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age, the use of Dorr clarifiers, presedi- 
mentation, etc. This topic was dis- 
cussed by prepared papers by F. C. 
Dugan, Kentucky State Sanitary Engi- 
neer, and by Dr. George F. Gilkison, 
Superintendent of Filtration, Kansas 
City, Mo. Recent Water Borne Dis- 
ease Outbreaks were reported on by 
Abel Wolman and A. E. Gorman, and 
their paper was discussed by Robert 
Spurr Weston, of Boston. It was 
stated that during the past ten years, 
there were 226 known water borne 
disease outbreaks, not all typhoid, of 
course. Of these, 67 were due to un- 
treated surface water, 54 to under- 
ground water, 42 to purification plant 
faults and 31 to distribution system 
failures. 

This general discussion was con- 
tinued by Joel Connolly, who reported 
on Cross-Connections and Similar Men- 
aces. His paper was an excellent and 
thorough one, and pointed out the many 
ordinary means by which contamination 
can occur when water pressure falls. 
President Hinman and W. C. Groeni- 
ger discussed this paper. The latter 
stated that with modern plumbing hav- 
ing under-rim inlets, there was apt to be 
more trouble from this cause in the fu- 
ture. He recommended stricter control 
in connection with building permits. 
S. B. Morris of the Pasadena Water 
Department also discussed the paper, 
and F. Gardner Legg, sanitary engi- 
neer of the Detroit Department of 
Health and H. H. Gerstein of the Chi- 
cago Department of Public Works sent 
written discussions, though they were 
not present. 

Boiler feed waters were being dis- 
cussed in another session at the same 
time, under the leadership of Sheppard 
T. Powell of Baltimore. 

The water purification dinner he'd 
Tuesday evening at the Statler Hotel 
under the direction of William J. Or- 
chard of the Wallace & Tiernan Co., 
was a tremendous success, with an at- 
tendance of over 200. 

Pipe Lines were the subject of study 
and discussion at the main session meet- 
ing Wednesday morning, covering steel 
cylinder pipe in Europe, which was 
discussed by Major Peter C. Bullard, 
U. S. District Engineer at Dulu‘h and 
F. F. Longley of the Lock Joint Pipe 
Co. Steel trunk lines with bell and 
spigot joints and cast iron lines were 
also discussed at length. The conclud- 
ing paper of this session was a sort of 
symposium on ‘Disaster Preparedness 
Plans for Water Works’’ presented by 
George W. Pracy superintendent of the 
San Francisco distribution system and 
discussed by John O’Neill and E. L. 
Filby, sanitary engineers of Louisiana 
and Florida, respectively, and S. B. 
Morris. 

The water purification division he'd 
a long session, in which the first two 
papers were given over to superchlori- 
nation. F. E. Hale opened the session 
and his report on taste control of a well 
water by super- and dechlorination was 
discussed by A. M. E. Johnstone of 
Wallace & Tiernan and George Spa'd- 
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ing of the Hackensack Water Co. N. J. 
Howard told of the progress of super- 
chlorination for taste prevention at 
Toronto and of studies in chlorine ab- 
sorption. 

The other three papers described the 
use of activated carbon. The first, 
Chemical and Mechanical Utilization 
of Activated Carbon in Water Purifica- 
tion was by A. S. Behrman and H. P. 
Crane of the International Filter Co. 
George D. Norcom of the Federal Wa- 
ter Service Corporation read a paper 
on the use of activated carbon for the 
removal of taste and odor. John R. 
Baylis of Chicago followed with an 
account of his work at Chicago. 

Everyone, practically, took advantage 
of the Wednesday afternoon inspection 
trip to the Howard Bend filters. There 
were no papers. 

Deep well hydraulics, air lift vs. cen- 
trifugal and other deep well pumps, and 
finance and accounting practice were 
the subjects covered by the main meet- 
ing Thursday morning, while the water 
purification division considered a num- 
ber of topics, including a summary of 
some of the neglected dangers to water 
quality by Jack Hinman; a description 
of an unusual color removal plant for a 
part of the Los Angeles supply, pre- 
pared by Carl Wilson, director of the 
laboratory of the Los Angeles water 
department and read, in his absence, 
by F. E. Hale; an excellent paper on 
prech'orination, with lantern slides, by 
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THE BELL TELEPHONE SYSTEM IS ORGANIZED TO GIVE CONSTANTLY IMPROVED SERVICE... 
QUICK, ACCURATE, EASY TO USE 










































WHEN you order a telephone, you want 
it put in promptly. During the last five 
years the average length of time needed 
to have a telephone installed has been 
cut nearly in half. 

You want quick and accurate service, 
free from trouble. Good as the service 
was five years ago, today there are a third 
less troubles per telephone. During this 
same period there have been marked in- 
creases in the already high percentage of 
perfectly transmitted conversations. 

When you make a toll call, you want 
a prompt, clear connection. Five years 
ago 70 per cent of all toll and long dis- 
tance calls were handled while the calling 
person remained at the telephone. Today 
all but a very small per cent are 
haridled this way. 

The Bell System is organized to 
give constantly improved service. 





What you want of the telephone... 
it 1s our business to give 


An Advertisement of the American Telephone and Telegraph Company 


Several thousand persons in the Bell Lab- 
oratories are engaged in research that im- 
proves the material means of telephony. 
The Western Electric Company, with 
plants at Chicago, Kearny, N. J.,and Balti- 
more, specializesin the manufactureof pre- 
cision telephone equipment of the highest 
quality. From its warehouses all over the 
country, it supplies the millions of deli- 
cate parts for Bell System apparatus. 

The operation of the System is carried 
on by 24 Associated Companies, each 
attuned to the area it serves. The staff 
of the American Telephone and Telegraph 
Company is continually developing better 
methods for the use of these operating 
companies. Your telephone service today 
is better than ever before. The 
organized effort of the Bell System 
is directed toward making it even 
better tomorrow. 












H. W. Streeter of the Public Health 
Service; another good one by Charles 
H. Spaulding superintendent of the 
Springfield, Ill., filter plant, on hydro- 


most of the time to the question of pre- 
ammoniation, 
good deal of interest. 


which aroused quite a 


A most interesting session was that 





gen ion manipulation; and observations 
on filter sand shrinkage by W. M. Wal- 
lace, Roberts Hulbert and Douglas 
Feben, all of the Detroit water depart- 
ment. 

In the afternoon the main session con- 
sidered the question of pumps, pump- 
ing and diesel engine use, while the 
water purification division continued 
their highly technical discussion, giving 


held Friday morning at which was dis- 
cussed the matter of training operat- 
ing personnel for small purification 
works. Prof. J. S. Whitener of North 
Carolina State College outlined the 
methods employed in that state, which 
consists essentially of cooperation by 
engineers of the health department and 
th? sanitary engineering courses of the 
state universities. Abel Wolman, E. S 
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Tisdale and T. R. Lathrope discusseq 
the problem and told of conditiois jn 
their own states of Maryland, West 
Virginia and Ohio. 

Distribution systems were discussed 
also at this session. The finance and 
accounting division also held a session, 
An interesting paper in the afternoun 
was Water Supply for Airports, by §S, 
F. Newkirk, superintendent and engi- 
neer of the Elizabethtown Water Co. 
Elizabeth, N. J., which was discussed 
by Clarence Goldsmith of the Board of 
Fire Underwriters. N. T. Veatch, Jr., 
gave an illustrated paper on the water 
supply of cities in arid and semi-arid 
climates. A report on service pipes of 
various materials was discussed by 
James E. Gibson and S. H. Taylor of 
New Bedford, Mass. 

George H. Fenkell was elected presi- 
dent, succeeding Jack J. Hinman, Jr., 
and W. W. Brush was elected treasurer. 
Under the present arrangement, direc- 
tors are elected by the various sections. 
The following have been elected: J. 
Walter Ackerman, Watertown, N. Y.; 
C. D. Brown, Walkerville Ont.; Eugene 
Carroll, Butte, Mont.; C. R. Knowles, 
Chicago, Ill.; J. E. Gibson, Charleston, 
S. C.; W. A. Kunigk, Tacoma, Wash.; 
S. B. Morris, Pasadena, Calif.; R. B. 
Morse, Hyattsville, Md.; H. S. Morse, 
Indianapolis, Ind.; A. P. Michaels, Or- 
lando, Fla.; D. F. O’Brien, East Or- 
ange, N. J.; D. P. Porter, Pueblo, 
Colo.; A. F. Porzelius, Chattanooga, 
Tenn.; T. J. Skinker, St. Louis, Mo.; 
L. A: Smith, Madison, Wisc.; W. E. 
Vest, Charlotte, N. C.; H. Wright, 
Cleveland, O. 

Officers were elected by the three 
technical divisions of the association as 
follows: 

Water Purification—Chairman, John 
R. Baylis, Chicago; vice-chairman, Paul 
Hansen, Chicago; secretary-treasurer, 
Harry E. Jordan, Indianapolis Water 
Company. 

Finance and Accounting—Chairman 
Hal F. Smith, Detroit; vice-chairman, 
A. R. Michael, Orlando, Fla.; secre- 
tary-treasurer, H. Gordon Calder, 27 
William St., New York City. 

Plant Management and Operation— 
Chairman, Stephen H, Taylor, New 
Bedford, Mass.; vice-chairman, Ray 
Crozier, Peoria, Ill.; secretary-treasurer 
A. V. Ruggles, 29 West 39th St., New 
York City. 





American Road Builders’ Association 

St. Louis has been chosen as the site 
of the 1931 convention and road show 
of the American Road Builders’ Asso- 
ciation. This carries out the new policy 
of giving the annual gathering to a 
new section of the country each year. 
The Missouri city was chosen over the 
rival bids of Houston, New Orleans, 
and other cities of that region, because 
of what are thought to be superior 
facilities for accommodating the dele- 
gates and the exposition of road machin- 
ery and equipment. The show will be 
held in the Arena and the two adjoin- 
ing exhibition buildings. A structure 
will be erected to house the convention. 
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Asphalt Paving Conference 

At a meeting of the Board of Direc- 
tors of The Asphalt Institute, held in 
New York, Memphis, Tenn., was sélect- 
ed as the meeting place for the Ninth 
Annual Asphalt Paving Conference ‘to 
be held this year, the meeting to con- 
vene on Monday, December 1, continue 
through December 2, 3 and 4 and 
close on December 5. 

The Association of sAsphalt Paving 
Technologists will, -as usual,- meet in 
conjunction with the conference.’ 

The arrangement will be in’ charge 
of various national and local comfnitteés 
created for the purpose. O. I. Kruger, 
city commissioner of Memphis, and W. 
B. Fowler, Memphis city engineer, are 
assisting in organizing the committees 
which will have charge of the local ar- 
rangements. An elaborate entertain- 
ment program is being planned. 

From one thousand to fifteen hun- 
dred engineers, technologists, public 
officials, contractors and asphalt pro- 
ducers, are expected to be in attendance, 
since an effort this year will be made 
to break all previous attendance records. 





International Association of Street 
Sanitation Officials 


The next meeting of this associa- 
tion will be held at Louisville, Ky., 
October 9-11. The headquarters of the 
association, and the conference will be 
at the Brown Hotel. An unusual list 
of speakers and subjects is scheduled 
for the meeting. A. M. Anderson, 100 
No. LaSalle St., Chicago, IIl., is secre- 
tary. 





Water Works Manufacturers’ 
Association 

At the meeting of the association 
held at St. Louis, June 5, officers were 
elected as follows: president, H. Seaver 
Jones of the East Jersey Pipe Co. ; vice- 
president, Willard Chevalier of the £n- 
gineering News-Record; secretary, J. 
A. Kienle of the Mathieson Alkali 
Works; treasurer, E. J. Buttenheim of 
the American City. The Hydraulic De- 
velopment Co. replaced the Central 
Foundry Co. on the executive commit- 
tee of the association. 





New York State Sewage Works 
Association 
The fall meeting of the New York 
State Sewage Works Association will 
be held in Syracuse, N. Y., Sept. 13, 
instead of Sept. 6, as previously an- 
nounced. 








Industrial Notes 





Link-Belt Company, 300 West 
Pershing Road, Chicago, Illinois, an- 
nounce the appointment of the follow- 
ing agents who will handle their com- 
plete line of Crawler Cranes-Shovels- 
Draglines, and Locomotive Cranes, de- 
scribed in their Book No. 1095: P. L. 
Tippett, Rhodes Building, Atlanta, 
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Georgia; Jos. C. Fiorello Co., Larkin 
Terminal Bldg., Buffalo, New York; 
Bacon-Hibbard-Eichman, Inc., 917 
Central Avenue, Cleveland, Ohio. 


The Paradon Mfg. Co., Arlington, 
N. J., announces the appointment of 
Gerald Standish as representative to 
handle the sales and service of Paradon 
chlorinators in the states of Minnesota, 
North Dakota, South Dakota and North- 
ern Wisconsin. Mr. Standish was form- 
erly in the Sales Department at the main 
office of the Company and, prior to that 
time, was engaged in service engineer- 
ing work from the main office. Mr. 
Standish will be located in Minneapolis. 


Trackson Co., 500 Clinton St., Mil- 
waukee, Wis., announces the appoint- 
ment of the Millsap Road Machinery 
Co., 23d St. & 23d Ave., Birmingham, 
Ala., and the Hunter Machinery Co., 
16th St. Viaduct, Milwaukee, Wiscon- 
sin, as new distributors of Trackson 
Tractor Equipment. 


The Independent Pneumatic Tool 
Co., Chicago, manufacturers of Thor 
Electric and Pneumatic Tools and Air 
Compressors, has purchased the Cochise 
Rock Drill Mfg. Co. of Los Angeles. 
This purchase is part of an expansion 
program inaugurated a year ago. 


The Hazard Advertising Corpora- 
tion announce the opening of a new 
branch in Boston, Mass., at 950 Park 
Square Building, in charge of Theron 
S. Curtis. 


The Universal Power Shovel Com- 
pany Division of the Unit Corporation 
of America, Milwaukee, Wisconsin, an- 
nounces the appointment of R. B. Cren- 
shaw as District Sales Representative in 
the Chicago district. 


John H. Coghlan is now the direct 
representative of the American Man- 
ganese Steel Co. in the New England 
states. His office will be located at 92 
Broadway (Kendall Square), Cam- 
bridge, Mass. 

The Brown Instrument Company, 
Philadelphia, Pa., announces the con- 
solidation of its Chicago Sales Office 
and Midwestern Factory Branch in new 
quarters located at 155 East Superior 
Street, Chicago, Illinois. 

C. D. McCormick, formerly Assistant 
Advertising Manager of The C. F. 
Pease Company, 813 North Franklin 
Street, Chicago, Illinois, manufacturers 
of Blue-Printing Machinery, Blue- 
Print Paper, Drafting Room Furniture, 
etc., has been appointed advertising 
manager to succeed W. Earle Pashley 
now Second Vice-President and Assis- 
tant Sales Manager. Mr. McCormick 
has been with the company for over 
four years. 

The Paradon Mfg. Co., Arlington, 
N. J., announces the removal of their 
Albany, N. Y., office from 467 Broad- 
way to new and improved quarters at 1 
Columbia Place. Paul M. Nickerson re- 
mains in charge of this office and will 
continue to handle the sales and service 
of Paradon Chlorinators in Northern 
New York and Massachusetts. 











Technical Publications 





Portable Air Compressors.—Inger- 
soll-Rand Co., 11 Broadway, N. Y., 
has just published a condensed catalog 
of portable air compressors, rock drills 
and pneumatic equipment. 


Metered Combustion Control.—Leeds 
and Northrup Co., Philadelphia, have 
just brought out the 1930 rewritten 
edition of Bulletin 660, ‘“‘Metered Com- 
bustion Control for Boiler Furnaces.” 


Pneumatic Water Systems.—The 
Chicago Pump Co., Chicago, IIl., offers 
in Bulletin 111 a most complete collec- 
tion of data on this subject. Some of 
the items covered in this new bulletin 
are: The complete history and advan- 
tages of the pneumatic water system; 
several assembly and layout suggestions 
in both single and duplex units ; sugges- 
tions as to different kinds of pumps that 
may be used on various jobs; explana- 
tion of special equipment used with 
“Chicago” pneumatic installations 
which make them unusually quiet in 
operation ; engineering tables and speci- 
fications for architect or engineers. 


Crawler Wheels.—An eight-page cir- 
cular issued by the Trackson Company, 
Milwaukee, Wis., describes the out- 
standing features of the new Trackson 
Crawler Wheels. These wheels are built 
to meet the hauling: requirements of 
every industry and the circular will be 
of interest to contractors, loggers, oil 
field men, cane growers, pit and quarry 
operators, etc. 


Metal Painting.—This booklet em- 
braces the entire field from the theories 
of corrosion to the latest improved prac- 
tices of preventing such corrosion. It 
should prove useful as a reference book 
and as an authoritative text on metal 
painting. 


Idlers for Belt Conveyors. — The 
Stearns Conveyor Company, Cleveland, 
a division of Chain Belt Company, Mil- 
waukee, has recently completed a catalog 
and engineering data book contain- 
ing complete and specialized informa- 
tion on the designs and application of 
Rex-Stearns Timken Idlers for all types 
of belt conveyors, together with all al- 
lied and auxiliary equipment necessary 
for complete belt conveyor installations. 


Pavements for Modern Traffic— 
Street problems which concern city 
officials, business men and _ property 
owners are discussed in a 28-page il- 
lustrated booklet issued by the Port- 
land Cement Association. Such im- 
portant topics as the value of good 
pavements to a community, and con- 
crete paving practice on steep grades, 
between car tracks, on heavy traffic 
streets and elsewhere, are discussed in 
a helpful way. Copies will be sent 
free on request to the Portland Cement 
A’ssociation, 33 West Grand Avenue, 
Chicago. 
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Engineering and Construction Equipment 


New Machinery, Apparatus, Materials and Methods and Recent Installations. 








Clow Cast Iron Manhole Step 


James B. Clow & Sons, 201-299 No. 
Talman Ave., Chicago, Ill., manufac- 
ture the A-1670 cast iron manhole step 
which was designed by a leading engi- 
neering firm of the city of Chicago and 
is one which they recommend for use 
in connection with all work where a 
fixed means of descent and ascent is 
needed. 

These steps are made to embed into 
the vertical walls of sewage disposal 
plants, valve and conduit manholes, 
scale and elevator pits, for exposed wall 
and chimney ladders and, in fact, for 
all purposes where dampness and the 
action of the elements is to be consid- 
ered. 

Cast iron steps do not corrode or rust 

out. Made from the same metal fix- 
ture as is used in the making of cast 
iron pipe, such steps will last indefi- 
nitely. Considering long life, no re- 
placement cost and factor of safety, 
their use is an economy. 
_ This cast iron manhole step is suit- 
able for embedding into either concrete 
or brick walls. The wide, flat, check- 
ered tread provides a safe footing 
while the raised sides prevent the foot 
from slipping off sidewise in either 
direction. 

This firm also manufactures a line of 
standardized castings for manholes and 
sewers. 





To Handle Moderate Loads 
Efficiently and Speedily 


Frederic H. Poor, Inc.’s, Loadmas- 
ter swing crane is designed to fill the 
need for a unit able to handle moderate 
loads, able efficiently to ‘‘fill the bill’ 
where machinery of heavy calibre 
would be unnecessary and uneconomical. 
Being compact, it is able to travel 


where insufficient space would prohibit 
the passage of larger apparatus; being 
mobile it is able to maneuver easily on 
congested operating sites, within con- 
fined areas and on crowded thorofares. 

A swinging boom allows the crane 
to handle loads over the side. Spe- 
cially designed stabilizers, attached to 
the front axle, create a four-point sus- 
pension at such a time and do away 
with the need of stiff-legs or other 
cumbersome devices. These stabilizers 
are operated by a single lever, within 
easy reach of the operator, and are re- 
leased to give a three-point suspension 
when handling loads over the front or 
when the tractor is moving. 

Besides the hoisting, swinging and 
transporting of loads this crane is use- 
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Manhole Step Dimensions 


ful as a hauling unit, it being capable 
of hauling trailers or side-dump cars 
while itself carrying a load in sus- 
pension, a feature which has proved 
particularly accommodating when it has 
allowed dirt removed from a point of 
excavation in a trench being carried 
away immediately and dumped as back- 
filling. During recent sewerage oper- 
ations in the heart of New York city 
the use of two Loadmasters enabled a 
pace of thirty feet of finished trench 
per day to be maintained. 

In the handling of pipe, particularly 
where pipe happens to be in man- 











holes not easily accessible, the 
crane has proved a unit of real 
value. 








The Loadmaster Crane 
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Clow Cast Iron Manhole Step 


Building construction firms, rail- 
roads, municipalities, public utilities are 
finding it a time saving, labor saving 
device. 

Further information can be obtained 
from PusLic Works or from Frederic 
H. Poor, Inc., 342 Madison Ave., N. Y. 





“Caterpillar” Announces One- 
Man, 7-Bladed Planer 


A planer that can make an 11-foot 
cut and leave a road as smooth as a 
floor, a planer that is easily operated 
by the tractor driver with a single 
hand wheel, a planer that has seven 
blades to shave the bumps and wash- 
boards and spread the surface material 
back and forth is the newest member 
of ‘‘Caterpillar’s’’ road-building family. 

The planer is built to work with the 
“Caterpillar” Twenty, but a few min- 
utes’ work uncouples the two, leaving 
the tractor free for other work. The 
tractor operator controls the planer 
from his side-mounted seat with one 
hand. The regular tractor controls are 
at his left hand, and the foot pedals 
are extended to a position beneath his 
feet. He has full view of the road 
ahead and the work behind. 

The local ‘‘Caterpillar’’ dealer or the 
factory at San Leandro, Calif., or 
Peoria, I1l., will supply further infor- 
mation. 







Caterpillar 7-Blade Maintainer 
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Wood Slant Type Hoist 


The Wood Hydraulic Hoist & Body 
Company, Detroit, Michigan, has an- 
nounced a new Wood improved slant 
type hydraulic hoist. Features of this 
new hoist are new power to lift the 
heaviest loads, new speed for fast 
dumping, new, rugged unit construc- 
tion. 

The new slant type hoist is produced 
in seven models to meet every dump 
truck requirement. Each unit is a solid 
all-steel unit, of simplified construc- 
tion and great strength, to exceed any 
load it will be called upon to bear. In 
addition to this, an important feature 
of this new Wood hoist is its advantage 
of lifting ahead of the load center. 

The hoist is controlled by two levers 
inside the driver’s cab. It can be raised 
lowered or held in any position and 
stops automatically at fully raised or 
lowered positions. 





Blackhawk Jack Models for 


Trucks and Busses 


Two new hydraulic jack models have 
been announced by the Blackhawk Mfg. 
Company of Milwaukee, Wisconsin. 


With either one of these jacks it is un- 
necessary to dump a full capacity load, 


inconvenience passengers or waste 
costly time in laborious jacking 
methods. 


Their exceptional lowness and ex- 
treme lift make them particularly 
adapted to low front axles—a necessity 
where large diameter tires are used. 

The D8.7 is a 12-ton model, 834” 
low, with a single 5” lift and 3” hand 
screw extension or a total height of 
1634”; weight packed only 31% lbs; 
equipped with one-piece handle. 

Model M7.3 is a 5-ton jack only 
7 5/16” high when collapsed ; telescopic 
lift of 7 3/16” gives a total height of 
1412”; improved sled base for ease in 
placing and removing jack; serrated 
saddle is integral with upper plunger; 
lantern type handle provides comfort- 
able carrying grip; weight packed only 
251% Ibs.; complete with 34” two-piece 
handle. 


R. C. Units for Retaining Walls 


The R. C. Products Co., Cleveland, 
O., and Graybar Bldg., New York, 
Manufacture RC automatic, inter- 
changeable, flexible units for retaining 
wall construction. It is stated that the 
cost of retaining wall construction can 
be cut 50 per cent. 





New Slant Type Wood Hoist , 
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Blackhawk D8.7 


There is a saving from the stand- 
point of labor costs, for skilled men 
are not needed. A retaining wall can 
be thrown up quickly and just as quick- 
ly torn down, and salvaged. 


The stretcher or stringer and head- 
er or anchor member are the only two 
units needed. With these two units a 
wall, in either bin or staggered forma- 













tion can be built safely to a height of 
more than 50 feet. 

To construct, it is necessary simply 
to place the two units—header and 
stretcher—in position and they automat- 

















































Blaw-Knox Triple Weighing Batcher 


ically interlock and square away. When 
once placed in position, they present an 
enduring and permanent type of re- 
taining wall of excellent appearance 
that will serve its purpose as long as 
demanded. 

Curvature of the wall does not pre- 
sent any unusual problem, for any de- 
sired radius of curvature can be readily 
and accurately made and maintained 
by careful positioning or aligning of 
header lengths. 

No special equipment is necessary. 
The headers come in standard lengths 
of 3, 4, 6, 8 and 12 feet; the stringers 
are 6 and 12 feet long. 





Triple Weighing Batcher 

Blaw-Knox Company presents its 
latest improved type of Triple Weigh- 
ing Batcher for  three-compartment 
bins. A notable feature is h2 new 


clamshell gate for each compartment, 
with easy lever arrangement for quick 
operation and accurate control. 


The design illustrated shows the flexibility of R. C. construction, the elimination of 


dowels and grouting, pillow and filler blocks and troublesome fittings 
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1000 Cities 


in United States and Canada Have Power Instantly in Emergency 









Internal 
Combustion 
Engines 






















quiring 63 H. P. 1450 R. P. M., driven by a 4 cylinder 100 H. 
FC-Sterling engine for emergency. 


And There Are Definite Reasons Why They Chose Sterlings 
12 to 565 B. H. P.—Gas or Gasoline 


Belle River, Ont., 6” DeLaval pump 500 Imp. G. P. M., 250’ head re- 
P. model 


| STERLING ENGINE COMPANY, Dept. C-5, Buffalo, N.Y., U. S. A. 
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plan of civic improvement. 


City. 





Municipal officials write today for the new 
PDM Incinerator Catalog No. 77. 


Pittsburgh-Des Moines Steel Company 


79 Neville Island, Pittsburgh, Pa. 








NEW YORK CITY DES MOINES, IA. CHICAGO,. ILL. 

















On the Big Racine Job 


the municipal officials could not afford to experiment with 
their incinerator project. The site for the new Racine City 
Hall is within a stone’s throw of the incinerator site. Both 
new buildings must be modern in design and carry out their 


At the left is shown the big Pittsburgh-Des Moines installa- 
tion finally decided upon. This scientific disposal plant has 
three PDM furnace units already installed with a daily capac- 
ity of 120 tons and an ultimate daily capacity of 200 tons 





when the two remaining furnaces are installed. It is clean, 
odorless and a distinct asset for this progressive Wisconsin 


683 Hudson Terminal Building 981 Tuttle Street 1289 First National Bank Building 
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Complete Handling and Batching 
Plant for Bulk Cement 


The Blaw-Knox Company extends 
the scope of its engineering service to 
contractors interested in the handling 
and batching of bulk cement for road 
paving and for central mixing, en- 
abling the contractor to secure the price 
benefit of buying his cement in bulk. 

The complete plant arrangement is 
made up of the following units, illus- 
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This plant is variable as to capacity, 
and conveyer discharge for special ce- 
ment cars can also be furnished. 





A Pump That Makes and Keeps 
Its Own Prime 

Much interesting development and 

research work has centered around a 

new self-priming centrifugal pump 

that the Chain Belt Company has re- 

cently put on the market. C. I. Longe- 


International W-3 Heavy Duty Truck 


trated in the accompanying picture— 
Power Shovel (A) driven by 15 H. P. 
gasoline engine (B) removes cement 
from railroad cars and deposits it into 
a folding boot extension (C) which 
empties into bottom of vertical elevator 
(D) which discharges into a 21-ton 
self-cleaning steel cement bin (E). 
The Weighing Batcher (F), an inte- 
gral part of the steel bin, receives ce- 
ment through a series of manually op- 
erated gates, whence it is deposited in- 
toa 10 inch diameter canvas tube. This 
tube terminates in a countered sheet 
metal bell, which spreads the cement 
on top of a truck-load of previously 
loaded aggregates. 


necker developed this new pump. The 
pump is in addition to the line of pumps 
the company now manufactures and is a 
part of their line of construction equip- 
ment consisting of concrete mixers, 
pavers, saw rigs, central mixing plants, 
etc. No matter whether the depth of 
the hole is twenty-seven inches or 
twenty-seven feet and regardless of 
what the amount of water may be, the 
pump will keep its prime with greater 
lifting capacity. On many pumping 
jobs there are times when very little 
water is in the hole, in fact barely a 
cupful. 

The new self-priming centrifugal 
requires no attention even though the 














Ingersoll-Rand Bench Pedestal Grinder 
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water does go below the end of the 
hose. The vacuum is maintained auto- 
matically and the pump needs no prim- 
ing. Just as soon as the water begins 
to drop the vacuum pump begins to ex- 
haust the air and pick up the prime 
again. Ordinarily there are air pockets 
at the hub of the centrifugal vanes. 
These pockets interfere and many times 
destroy the prime. In the new self- 
priming centrifugal, Mr. Longenecker 
has made it possible to remove these air 
pockets before they can be sealed and 
not to interfere with the pump’s prime, 
also its lifting capacity. 





Ingersoll-Rand Bench-Type 
Pedestal Grinder 


Ingersoll-Rand Co., 11 Broadway, 
New York City, announces a bench-type 
pedestal grinder, known as the Type 9, 
which can be bolted to a bench or a 
portable air compressor. The flow of 
air to the motor is controlled by a hand- 
operated globe valve. The machine 
has a free speed of 3000 r.p.m. and is 
designed to take a vitrified grinding 
wheel 6”-8” diameter with a %” face. 
At the end of the grinder spindle, a bit 
chuck is screwed to take a drill or 
reamer with 4” straight shank. 





International Heavy Duty 


Trucks 

The Model W-1 and Model W-3 are 
recent additions to the International 
Harvester line of heavy-duty motor 
trucks. The rated capacities of these 
new units are respectively 2% tons and 
3% tons. Both trucks are of the 
double reduction drive type and each 
is available in five wheelbases, the W-1 
from 130 inches to 200 inches and the 
W-3 from 144 inches to 235 inches. 
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Bulk Cement Handling and Batching Plant 








New Link-Belt High Capacity 


Link-Belt Announces New 
Crawler Loader 


Link-Belt Company, Philadelphia, 
announces the development of a new 
high-capacity crawler bucket loader, 
which is to be known as “The Grizzly, 
1930 Model’’; and that, after having 
given the machine a thorough try-out 
under actual working conditions, they 
are going into production on a large 
scale. 

The machine has a rated capacity of 
134 cubic yards per minute, based on 
handling sand, stone and gravel, 112” 
and smaller; run-of-mine coal, coke, 
etc. Larger stone may be handled at 
a somewhat smaller capacity. 

The power unit regularly includes 
a 30 H.P. Buda gasoline engine, or a 
20-horse electric motor, for operating 
the bucket, elevator, the feeder, and the 
crawler traveling mechanism. 

The crawler frames are one-piece 
steel castings. The crawler is wide and 
long to give the machine ample stabil- 
ity for the gruelling work to which 
such machines are customarily sub- 
jected. It is also said to be self-clean- 
ing. 

Link-Belt Folder No. 1149, covering 
the new machine, is available. 


New Orton Half-Yard Con- 


vertible Excavator 





Outstanding improvements in the de- 
sign of small excavators are incorpo- 
rated in the new Model 4 machine re- 
cently developed by the Orton Crane 
& Shovel Co., 608 S. Dearborn St., 
Chicago, Ill. This is equipped with a 
40-hp. four-cylinder gasoline engine, 
which has an accelerator arranged for 
both hand and foot operation, electric 
starter, oil filter, air cleaner and other 
modern accessories. 

The traveling speed can be varied 
from ¥% to 3 miles per hour. This 
wide range gives high traveling speed 
for smooth road, together with great 
tractive effort. for traveling on rough 
ground, it being possible to negotiate 
a 25% grade. A special main cutout 


clutch enables the operator to stop al’ 
of the machinery except the propelling 
mechanism when traveling, a decided 


Crawler Loader 


‘ 


| 
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advantage when going any considerable 
distance. 

Sluing can be done at a speed of 
four revolutions per minute, the 
clutches being of the double-cone type 
with the ‘‘Orcoin’’ blocks forming a 
complete ring. A foot brake locks the 
superstructure in any position. The 

















Trackson Trench Roller 


boom hoist is operated by a _ bronze 
worm-wheel and forged steel worm. 
The Model 4 excavator is readily 
convertible to shovel, crane, dragline, 
ditcher or skimmer, and changes to 





Detail of Loading Device 


these attachments can be made in the 
field. 

An extension of the cab for the op- 
erator’s position gives a clear view of 
the work on both sides of the machine, 
and the levers are conveniently located. 
Each function of the Model 4 is con- 
trolled by a separate lever, and the con- 
trol and speeds are arranged so that 
it is possible to make five trips per 
minute in regular operation. 





Trackson Trench Roller 


An interesting recent development in 
construction equipment is the new 
Trackson Trench Roller, which provides 
a simple, effective and economical 
method of packing down dirt over 
newly laid cable, conduit or pipe line. 

This roller is built for mounting on 
h2 Model DH Trackson McCormick- 
Deering crawler tractor. 

It consists of a wide steel roller filled 
with concrete, which weighs from 3000 
to 4000 pounds, the weight varying to 
meet the requirements of different soil 
conditions. For average jobs a 3500 
lb. roller is recommended. 





Orton Half-Yard Convertible Excavator 
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Sno-Bar—An Improved Snow 
Fence 


George L. Barrus Co., Lithia, Mass., 
manufacture Sno-Bar, an improved type 
of snow fence, which is made of col- 
lapsible steel posts and common rough- 
sawed 1x6 boards. It is designed on a 
slant, which deflects the wind upward 
and more effectively prevents drifting 
on the highway. The posts, when erect- 
ed, are 5 feet high, which eliminates 
the necessity for more than one line of 
fence. No unit weighs over 20 pounds, 
which is of advantage in placing. For 
100 feet of fence 8 posts and 309 board 
feet of rough lumber are used. Erection 
can be accomplished in one third the 
usual time required to set snow fence. 
Rocky or uneven ground does not inter- 
fere with setting. Sno-Bar nests and 
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portable power pump. This is Edson’s 
style “OM-T”’ trailer pump unit and 
embodies the new Edson type “‘M” 
diaphragm pump which is usable either 
as open discharge or in connection with 
discharge hose as a force pump. This 
pump is operated by the Edson “On 
Top” air cooled gasoline engine mount- 
ed on a two-wheel trailer. This Edson 
type “M” force pump is a most effi- 
cient power pump. It is so constructed 
that it is very easy to replace a dia- 
phragm. Also the outfit being nicely 
balanced it is easily managed by one 
man. 





Toledo Folding Steel Horse 


The Toledo Pressed Steel Co., To- 
ledo, O., manufactures the Toledo Fold- 
ing Steel Horse. 


The Ateco Hydraulic Scarifier with Caterpillar Tractor 


requires a small amount of space for 
storage. 

The standards of Sno-Bar are guar- 
anteed for a use of 20 years, and should 
last longer, it is stated. 





New Edson Diaphragm Portable 


Power Pump 


The Edson Manufacturing Corpora- 
tion recently developed a diaphragm 






























A pair consists of two steel A-frames 
made from heavy gauge 3-inch ribbed 
channel section. Drop any standard 
sized stick of timber between the jaws, 
spread the feet until the jaws grip the 
lumber, step on the toggle joint and the 
legs are securely locked to the rail. Rails 
may be butt-jointed, one A-frame at 
each joint, where long lines of barrier 
are required. To disassemble, kick up 
the toggle joint, the wood rail is re- 
leased and the steel horse folds 
compactly for transportation or 
storage. There are no_ loose 
clamps or bolts or other parts. 
The wood rail may be utilized 
for other purposes, as it has not 
been mutilated. 

Road commissions, street rail- 
ways, and other public service 
corporations use this horse for 


The Sno-Bar 
Fence Is 
Simple and 
Economical; 
Effective and 

Easy to 
Put Up 





















Toledo Folding Steel Horse 


barrier construction. In addition to 
barriers, contractors use them for con- 
structing miscellaneous supports, tem- 
porary benches, scaffolds, etc. The 
horses come in eight heights, 18” to 
60”, in various models for accommo- 
dating 1” or 2” rails (on edge or 
2x8’s flat). A pair weighs about one 
pound per foot of height. 


Ateco Hydraulic Scarifier 


The American Tractor Equipment 
Co., Oakland, California, builds the 
“‘Ateco”’ hydraulic scarifier for use with 
the caterpillar ‘‘60”’ tractor. It is de- 
signed for the heaviest work, and by 
means of the ‘Ateco’’ hydraulic one- 
man control can be instantly regulated 
to dig to the required depth within the 
range of the scarifier, which is 24 
inches with the teeth clearing the ground 
6 inches when raised. The depth of 
cut and the height of teeth above the 
ground when raised can also be regu- 
lated by raising or lowering the stan- 
dards in the main frame. 

Attached to the drawbar of the trac- 
tor, the wheels travel on the hard 
ground ahead of the scarifier frame so 
that the depth to which the teeth are 
cutting can be instantly controlled. 

The weight of the Ateco hydraulic 
scarifier is 5,600 lbs. 

The Ateco hydraulic scarifier is in- 
terchangeable with the hydraulic dirt- 
mover and tamping roller built by the 
same company, and can also be used in 
combination with the Ateco bulldozer 
on the same tractor. When the tractor 
has been equipped with Ateco one-man 
hydraulic control, it is ready for oper- 
ating all other Ateco tractor equipment. 
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“Built by Link-Belt”’ 


O engineers the phrase “Built by Link-Belt” has become syn- 

onymous with dependable performance. The Company’s policy, 
pursued for more than 50 years, has earned for Link-Belt products 
a justified reputation for reliability. 



















Engineers and operating men have learned through practical con- 
tacts that Link-Belt equipment is built to high practical ideals, and 
with the purpose of giving the customer a little more than he expects. 
“Built by Link-Belt” also symbolizes an ambition to improve and 
to better Link-Belt products year by year, and to maintain a Com- 
pany policy devoted to the interests of their clients. 


The natural result of such an attitude has been to produce a line of 
dependable equipment, and to expand engineering and manufac- 
turing facilities to meet the growing demands of users who buy on 
the basis of performance. 


Screens, Collectors and Aerators 
For Sewage Treatment Plants 


Our engineers will be glad to cooperate ers, Fine Screens, Sludge Collectors for 
with you and supply detailed informa- Primary and Final Tanks, Mechanical 
tion about Link-Belt equipment. Aerators and Mixers. 


Bzr Screens, Grit Collectors, and Wash- Send for catalog. 





’ Center — Link-Belt 
Lower— a , sludge collectors. 
The Tark fine = Below —Link-Belt 


aerator. 








screen. 
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LINK-BELT COMPANY 


Leading Manufacturers of Elevating, Conveying and Power Transmission Chains and Machinery 87¢8 
CHICAGO, 300 W. Pershing Rd. INDIANAPOLIS, 200 S. Belmont Ave. PHILADELPHIA, 2045 W.Hunting Park Ave. SAN FRANCISCO, 19th & Harrison Sts 


LINK-BELT 


Please mention Pusitic Works when writing to advertisers. 
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Give that Tough Job. . 
to a Galion Master Roller... 


Practically every type of roller service is accom- 
plished by the Galion Master Roller. In the 
above illustrations the Galion Master is shown in 
actual operation on a few of the tough jobs. 


Whether it is climbing stone—bull-dozing— 
rolling down earth fills—close-to-curb rolling 
—rolling steep grades—drawing big road grad- 
ers in action—scarifying—packing ditches— 
rolling asphalt—etc., the Galion Master is 
easily master of them all. 


The Galion Master has ample power to go 
where it is needed. Abundant power is fur- 
nished from a 55 H. P. 4-cylinder, heavy duty, 
slow speed motor. Heavy duty Twin Disc 
clutch—gives extra capacity and smooth engage- 
ment under load. Machine-cut, heat treated 
gears of special alloy steel used throughout 
transmission and differential. 


Other special Galion Master features are: Ale- 
mite oiling system; two separate brakes, either 
sufficient to give complete control; thoroughly 
braced, heavy steel, one-piece frame assembly. 


Segment worn steering— easy, immediate action 
—no chains to wind; front rolls of gray iron, 
operate independently on high carbon nickel 
steel axle; 72-inch rear rolls with double refined 
wrought iron spokes; roller and ball bearings 
used in abundance— phosphor-bronze bearings 
in rolls. 


Galion Master Rollers can be furnished in 10 
or 12 ton sizes with or without powerful and 
efficient scarifier attachment. 


Write for further information about Galion 


Master Rollers and other Galion Road Mach- 


inery. 


The Galion Iron Works & Mig. Co. 


GALION .. 


Galion Distributors 


W. A. ApAMs TRACTOR & Equ?r. Co., Raleigh, N.C. 
. S. ARMSTRONG & Bro. Co., Atlanta, Ga. 
0. B. Avery Co., St. Louis, Mo. 
Bapcer Tractor & Equip. Co., Milwaukee, Wis. 
W. D. BANKER RoaD MAcHY. Co., Memphis, Tenn. 
BANKS-MILLER SuPPLY Co., Huntington, W. Va. 
BoRCHERT-INGERSOLL, INC., St. Paul, Minn. 
Brow N-FRASER & Co., Ltp., Vancouver, B. C. 
DUKEHART MACHY. Co., Des Moines, Iowa. 
Eastern TRACTOR Co., Cambridge, Mass. 
FEENAUGHTY MACHY. Co., Portland, Ore. 
NKForT Equr. Co., Frankfort, Ky. 
D Roaps Macuy. Co., INc., New York, N. Y. 
. PERRY Macny. Co., Butte, Mont. 


Herp Equr. Co., Oklahoma City, Okla. 
INTERSTATE MACHY. & SupPLy Co., Omaha, Nebr. 
JEFFREY MFG. Co., Ltp., Montreal, Que. 
JENISON MACBY. Co., San Francisco, Cal. 

C. H. JongEs Co., Salt Lake City, Utah. 
LEWIs-PATTEN Co., San Antonio, Texas. 

Lewis TRACTOR & MACHINERY Co., Fargo, N. D. 
MILLER & REQUARTH, Springfield, Ill. 

Morrow AutTo Co., Albuquerque, New Mexico. 
H. W. Morre Equ?r. Co., Denver, Colo. 


. - - OHIO 


Morrisey EASTON TRACTOR Co., Vicksburg, Miss. 
Murpnuy & Murpny, Little Rock, Ark. 
NORTHFIELD IRON COMPANY, Northfield, Minn. 
C. T. PATTERSON Co., INC., New Orleans, La. 

G. C. PHILLIPS TRACTOR Co., INC., Birmingham, Ala 
Power Equrr. & SERVICE Co., New Haven, Conn. 
F. RonstaptT Co., Tuscon, Ariz. 

SALINA TRACTOR & THRESHER Co., Salina, Kan. 
Bert SMITH, Enid, Okla. 

SmiTH-BooTH-UsHER Co., Los Angeles, Cal. 
STANDARD RoapD Equr. Co., Rockford, Il. 

W. H. STOUTENBURG, Penn Yan, N. Y. 
TENNESSEE TRACTOR Co., Nashville, Tenn. 

F. E. VAUGHN, LaCrosse, Kan. 

VircInia Roap Macny. Co., Richmond, Va. 
WELCH Goop Roaps Supp.y Co., Welch, W. Va. 
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ALL-STEEL HOIST Nineteen years of recog- 


nized leadership have made 
possible this new, more powerful, slant type, all-steel hoist. 


© NEW POWER TO LIFT HEAVY 
LOADS ¢ NEW SPEED FOR FAST 
DUMPING ¢ NEW RUGGED UNIT 
CONSTRUCTION © WE PRESENT 
THE NEW WOOD IMPROVED 
SLANT TYPE HYDRAULIC HOIST AS 
OUR GREATEST ACHIEVEMENT 


Get all the FACTS! 
Write for bulletins 
which tell the com- 
plete story of the prof- 
itable operation of 
dumping equipment. 





WOOD HYDRAULIC HOIST & BODY CO. 
DETROIT, MICHIGAN 


Branches and Distributors in Sclaiaina Cities 


Please mention PUBLIC WORKS when writing to advertisers 
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P. M. Tebbs was granted the 
Degree of B.S. in C.E. from Pur- 
due University in 1907, and the 
Degree of C.E. in 1914, in high- 
way engineering from the same 
institution. Shortly after his grad- 
uation in 1907, he was employed 
by the Isthmian Canal Commis- 
sion on construction work in the 
Panama Canal Zone, where he re- 
mained for six years. During the 
first three and one-half years of 
his work in Panama he was employed on municipal 
and miscellaneous work, including the construction of 
city streets, rural highways, and sanitary work. He 
was later employed on the Pedro Miguel lock con- 
struction and was acting superintendent on this proj- 
ect for a time. He was the resident engineer on forti- 
fications on the Pacific entrance to the Canal and 
started this construction. He later was employed on 
permanent building foundations on the Balboa Ter- 
minal construction. 


He left Panama to go with the Pennsylvania De- 
partment of Highways in 1913, where he has been 
employed continuously since. He was, first, office 
assistant to the Chief Engineer and later District 
Engineer in charge of six counties in the northeastern 
section of the State. In 1916, he was appointed Con- 
struction Engineer and since that time has been in 
charge of the field construction work continuously, 
during which time Pennsylvania’s Highway System 
has been developed. In 1927, he was appointed Assis- 
tant Chief Engineer and shortly thereafter was also 
made a Deputy Secretary of Highways. 

Mr. Tebbs has had numerous important committee 
assignments with the American Association of State 
Highway Officials, Concrete Institute, American So- 
ciety of Civil Engineers, Highway Research Council, 
and the American Road Builders’ Association. 

The article in this issue “Efficient Operation of 
Concrete Paving in Pennsylvania” was written by Mr. 
Tebbs and his assistant, Mr. Buckius. We consider 
it one of the best we have ever published. 








E. C. Garvin is the author of “Graphic Charts in 
Municipal Reports.” Illustrated are a number of very 
well-prepared charts, which the reader will find on 
page 29 of this issue. 

Mr. Garvin was educated at Case School of Ap- 
plied Science, Wabash College and George Washing- 
ton University, Washington, D. C., where he received 
the degree of B. S. in C. E. in 1907. His experience 
covers seven field seasons with the Topographic 
Branch of the U. S. Geological Survey, twelve years 
with the U. S. Engineer Department and 12 years in 
municipal engineering and executive work. After 
experience culminating as Senior Assistant Engineer 
of the U. S. Engineer district with headquarters at 
Savannah, Ga., in 1918, he became director of Public 
Works in St. Petersburg, Fla., city manager of Fer- 
nandina, Fla., and, in 1928, city manager of Bruns- 
wick, Ga. He is an associate member of the A.S.C.E., 
and a member of the A.S.M.I., and of various other 
engineering and governmental bodies. 
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Why an Owen 
Stays Rigid 


AS RACK, wobble and side play are 
eliminated fromthe upperstructureof 
an Owen Bucket. The one-piece steel cross- 
head and the four arms are constructed in 
the form of a “Double A”’ frame. 

The upper arm connections are rigid: 
pinned in the crosshead on one side, and 
keyed to a long bolt which extends through 
a bushing in thecrosshead on the other side. 
The bottom arm ends are also keyed to 
bolts which turn in case hardened steel 
bushings. Thus wear and play of arms is 
prevented. 

Write for a folder explaining and illustrat- 
‘ a ing all of the Owen 17 Points of Leadership. 


cto Pi 23a| THE OWEN BUCKET CO. 


6012 Breakwater Avenue 


a 


+ ee bales eC e 
Sy OE pe Cleveland, Ohio 

















17 POINTS OF 
LEADERSHIP 


1. One-piece steel crosshead. 


2. No wear in upper or lower 
arm ends. 


. Heavy high carbon steel arms. 


. Adjustable undiminished closing 
power. 


. Long life to sheaves and cable. 
. Long arm bolt bearings sealed from grit. 
. Lever type steel arm brackets. 


. Closing cable is protected against ex- 
cessive wear. 











. Heavy shock-resisting renewable lips. 
. Cable clips eliminated. 
. Sealed center shaft bearings. 


. Greater digging power with-no dead 
weight. 


. Penetration and clean dumping. 
. Dropping shocks absorbed, eliminating 
breakage. 


. Rigid shell construction. 
. Heavy duty high carbon drop-forged steel 
teeth. 


. Lips or teeth points hit first. 
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CLAMSHELL BUCKETS 


INSURE @ 
“ie BICCER DAYS 


The classified INDUSTRIAL LITERATURE section is your guide to the latest catalogs—see page 93 
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OTEL BRISTOL 


129 WEST 48th STREET + 


“NEW YORK. 


Most conveniently located—only a 
few minutes walk to all shopping 
and amusement centers—yet quiet 
Famous Table d’Hote 
Restaurants 
Luncheon 50c 
Dinner $1.00 
Also A La Carte Service 





Room, Single, #2” 
Double *3” Per Day 


WITH 


Bath, Single, *3 
Double *5” Per Day 
WD 
























































Closed 
Diaphragm 









Simplicity and the ability to handle plenty of mud 
with the water—large capacity on any suction lift 
up to 25 feet—spill the water at the pump or force 
it thru a hose to a distance away from and above the 
pump—that’s the New BARNES. 

One man, using no tools but a monkey wrench, can 
replace a diaphragm in a few minutes time. Send 
the coupon:for complete facts. 


THE BARNES MANUFACTURING CO. 
MANSFIELD, OHIO 


Mail the i Se eae Ee Reem ry 
Coupon g The Barnes Manufacturing Co. PW 3 


NOW § Mansfield, Ohio. 5 


Send complete information on drainage pumps. 
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Joseph E. English, Engineer of 
Streets, Department of Public 
Works, Trenton, N. J., is the au- 
thor of the article describing snow 
removal in Trenton. Mr. English 
was graduated in Civil Engincer- 
ing from Rensselaer Polytechnic 
Institute and Lehigh University, 
After one year in the Maintenance 
of Way Department, Baltimore 
and Ohio R. R., he spent twenty 
years in the Engineering Depart- 
ment of the city of Trenton, eight years of which were 
in the capacity of City Engineer of Highways. 

He is an Associate Member, American Society of 
Civil Engineers; Secretary, Mercer County Planning 
Commission; Past President, Engineering Club of 
Trenton, of which organization served as Secretary 
for ten years. 

H. J. Hanmer graduated from Syracuse University 
in 1906 with the degree of C.E. In March 1907 he 
came to work for the City of Gloversville and has 
served that city continuously since that time—from 
March 1907 to September 1913 as Assistant Engineer, 
and from September 1913 to date as City Engineer. 

He is a member of Phi Gamma Delta Fraternity, an 
associate member of the American Society of Civil 
Engineers, a member of the Mohawk Valley Lodge 
No. 276 F. & A. M., a member of the Eccentric Club, 
Sir William Johnson Country Club, Y. M. C. A. and 
First Methodist Episcopal Church, all of this city. 

Since he has served the city, many miles of pave- 
ments, graveled streets, sewers and a sewage disposal 
plant have been built under his supervision. The 
construction and maintenance of all highways, bridges 
and sewers comes under the work of the City Engi- 
neer, together with the operation of the sewage dis- 
posal plant and snow removal in the winter. 

This is not the first time Mr. Hanmer has con- 
tributed to Pustic Works. His contributions are al- 
ways welcome and of real value. The article “Snow 
Handling in Gloversville’ will be found on page 26 
of this issue. ; 

J. H. Dennis, engineer of the County road com- 
missioners, Flint County, Mich., has been engaged 
in highway work for the past seventeen years, the 
first nine of which was spent with the Michigan State 
Highway Department. The last four years of this 
time were in the capacity of District Engineer for 
District No. 7, located at Port Huron. He has been 
employed as County Engineer for Genesee County, 
in Flint, for the past eight years. 

The article by Mr. Dennis appears on page 22 of 
this issue. 

G. M. Ridenour, Research Engineer of the Depart- 
ment of Sewage Research, N. J. Agricultural Exper- 
iment Station, is one of Prof. Willem Rudolf’s assist- 
ants. In his article he outlines the New Jersey atti- 
tude regarding the use of institutional water and sew- 
age plants for experimental work. William /. C: award 
is assistant engineer in the office of the County Engi- 
neer of Monroe County, N. Y., where snow fall and 
traffic are both heavy. P.M. Johanning is mechanical 
engineer of the Department of Public Works of the 
City of Milwaukee. His article, published on page 19 
of this issue, describes the methods of snow removal 
employed in that city. 

R. M. Rumsey is county engineer for Niagara 
County, N. Y. A. AH. Hatch, author of the article 
describing the Cobble Mountain Dam foundations, 1s 
Division Engineer of the Springfield, Mass., Bd. of 
Water Commissioners. 
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The Honhorst Distributor 


FOR the APPLICATION of OIL, TAR and 


ASPHALT in BITUMINOUS ROAD BUILDING 
600 AND 800 GALLONS CAPACITY 


Designed to meet the most exacting part of the equipment of the modern 
conditions and to save you time and road contractor and city, county and 
worry on that road job. A necessary state highway departments. 


Four OUTSTANDING FEATURES 


1—Pump entirely in Heating Chamber—No “Thawing” required 
2—Separate 16 H.P. Motor for Pump —Insures Ample Pressure 
3— Rugged Construction —Low Repair Cost 
4—Low Fuel Cost, Simple Operation —Insures Satisfaction 


WRITE FOR PARTICULARS 


We Also Make Many Styles of Heaters 
From 25 to 500 Gallons Oil or Solid Fuel 


THE JOSEPH HONHORST CoO. 


Makers of Contractors Equipment for Fifty-Two Years — 
1016-1020 W. SIXTH ST. CINCINNATI, O. 
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Buffalo-Springfield 

































ROLLERS 


Serve Faithfully Under 
ALL Conditions 


In the case of a road roller every 
hour lost is a serious matter—par- 
ticularly on time contracts. With 
Buffalo-Springfields on the job, 
there is a sense of security in their 
reliability exceedingly gratifying to 
the contractor, whether on main- 
tenance or new construction. 


Built in a wide 
range of weights 
and sizes, both 
three wheel and 
tandem, steam 
and motor driven. 
Illustrated litera- 
ture upon request 





THE 


Buffalo-Springtield Rolier Co. 


SPRINGFIELD, OHIO 











Buffalo-Springfield 


ROLLERS 


Please mention Pustic Worxs when writing to advertisers. 
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Handbook of Culvert and Drainage Practice. 
Published by the Armco Culvert Manufacturers As- 
sociation, Middletown, Ohio. 171 illustrations, 349 
pages. 

It is too bad that the man or men responsible for 
the preparation of this handbook are not given proper 
credit, because it is one of the best written and most 
complete texts that we have had the pleasure of re- 
viewing for some time. It deserves a prominent place 
in the library of every engineer who is likely to have 
much to do with culvert, drainage, runoff and related 
problems. 

Perhaps the best way to review this unusually fine 
book is to give an idea of what is covered by its eight 
sections and 37 chapters. 

The first section of two chapters is really an intro- 
duction, calling attention to the various kinds of 
drainage and their application to the more common 
problems of engineering. The second section reviews 
research, and in a concise and simple manner de- 
scribes and classifies soils so that the reader is started 
off with the necessary understanding of the terms 
used in this work and with some knowledge of the 
characteristics and qualities of the various soils. Cul- 
vert durability investigations, culvert rating methods, 
data on culvert loadings and strength, a summary of 
the methods for calculating culvert opening sizes, and 
a very complete study, with numerous examples of 
actual late field installations, of culvert construction 
costs, make up the remainder of the 90 pages devoted 
to Section IT. 

In Section III, 34 pages are given over to the ques- 
tion of culvert design, and some very valuable data 
are presented on culvert sizes, culvert length, and lo- 
cation. Other subjects covered in this section include 
selection of types and materials and a discussion of 
strength and durability requirements. 

The same general topic is continued in Section IV, 
but with reference to special design problems, and 
the subjects discussed by chapters are: The preven- 
tion of bank erosion; the factors in the choice between 
a small bridge and a large culvert; the use of the 
jacking method for providing drainage openings; the 
use of headwalls; and the problem of enclosing small 
streams. 

With the increased knowledge about soils, their 
bearing power for roadway and other structures, and 
the important part they play in causing failures, has 
come the necessity for more knowledge on the subject 
of control and removal of soil moisture, that is, sub- 
surface drainage. This matter is discussed in the 47 
pages of Section V, under the following principal 
heads: Needs and principles; design of roadbed sub- 
drainage; design of land subdrainage; highway ap- 
plications of subdrainage; railway applications of 
subdrainage; municipal applications of subdrainage; 
and miscellaneous subdrainage problems. Each of 
these is taken up in detail and the text is fully illus- 
trated with drawings showing methods and practice. 
This section is one of the most valuable in the book, 
because in it is collected so much information, which 
is presented in a related and balanced fashion. Hith- 
erto, such information has been available only through 
a variety of sources, almost entirely uncorrelated. 
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City of Mobile, Alabama 
GOES AIR CONTAINER 


N the heart of the American Riviera—the playground 

of the south— Mobile—a most progressive south- 
ern city—relies upon the best civic equipment as a 
basis for keen efficiency and sound management. 








That’s why city officials, after careful consideration, 
selected the Goodrich Air Container to equip every car 
and truck owned by Mobile. For this startling new 
development, revolutionizing tire performance, elimi- 







nates the expense and delay of punctures, the danger 
of blow-outs, and, in addition, adds 25% to 30% 
more mileage to the tire. 







Like Mobile, other cities are learning the wisdom 
and economy of Goodrich Air Containers as standard 






equipment for vehicles in the service of the public. 

The B. F. Goodrich Rubber Company, Established 
1870, Akron, Ohio. Pacific Goodrich Rubber Com- 
pany, Los Angeles, Calif. In Canada: Canadian Good- 
rich Company, Kitchener, Ont. 












WATER WORKS DEPT. 
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ENGINEERING DEPT. 








ONE ORDER of 404 Air Containers, 
equipping every car and truck owned by 
the city of Mobile 


Goodrich Air Containers 












32,000 Different Rubber Articles - Goodrich Silvertowns 
2 @ Zippers + Rubber Footwear - Drug Sundries + Soles 
-- another B. F. Goodrich Product a. Gis Gee. eee eee 
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The world’s finest portables— 


Made in 28, 75, 110, 220, 280 and 330 cu. 
ft. sizes, mounted as “towabouts,” trailers, 
motor trucks, railcars and tractors. Catalog 
on request. Dealers in principal cities. 


METALWELD, INC. 
26th & Hunting Park Ave., Philadelphia 


METALWELD-WORTHINGTON 


PORTABLE AIR COMPRESSORS 


DAYLIGHT on 
NIGHT JOBS 


with the 


NATIONAL CARBIDE 
V-G LIGHTS 





ABOVE: The NATIONAL CARBIDE V-G 
HANDY LIGHT, small size, runs 5 hours on 
one charge, delivers 1500 candlepower, easily 
carried around, weighs only 23 lbs. when 
charged. 


RIGHT: The NATIONAL CARBIDE V-G 
LIGHT, 8,000 candlepower, simple construc- 
tion, ample clear, steady light for 9 hours on 
one charge, weighs 30 lbs. empty; 75 Ibs. 
when full. 

Either light may be shut off at any time and 
relighted next day or next month without waste 
of any of charge. 

Write for Catalogs on V-G Light, 

V-G Handy Light and Lantern 


NATIONAL CARBIDE SALES CORP. 
Lincoln Building New York, N. Y. 
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Section VI covers street drainage, storm Sewers 
airport drainage, and landslides. Practice in the first 
two of these is pretty well presented in other texts 
and is fairly standardized anyway. But the two lat. 
ter subjects are presented adequately, we believe, in 
a book for the first time, though numerous articles 
have appeared in the technical journals on these syb- 
jects within the past year or two. 

Section VII covers land reclamation by drainage. 
Section VIII is given over to field instructions. In 
considerable detail is given advice and information 
for installing corrugated metal pipes, including large 
diameter and perforated metal; full instructions for 
the use of the jacking method; data on the installa- 
tion of Calco automatic drainage gates; and instruc- 
tions for field sampling in connection with culvert in- 
vestigations. - Following is a list of drainage, general 
and conversion tables, which will be of value for ref- 
erence. 

The price of this book is $2. It is worth it many 
times over. It is of the proper size for carrying 
around in the pocket, while the cover is a neat flexible 
fabrikoid. The binding is none too good, however, 
and ought to be made stronger, because this book is 
going to get a lot of wear. 


Water Supply and Utilization—By Donald M. 
Baker and Harold Conkling. 155 illustrations, 495 
pages. John Wiley & Sons, Inc., New York. $6. 

The subtitle of this book is: An Outline of Hydrol- 
ogy from the Viewpoint of the Arid Section of the 
United States together with an Outline of Water Law 
and its Administration as it has developed in the Arid 
States. 

The utilization of water has been the subject of 
much interest and discussion in the western states 
where water supplies are often inadequate to meet the 
demands of irrigation, power and domestic use. This 
book represents an assembling of the accumulated data 
resulting from research and field work over a period 
of years. It starts with a discussion of precipitation, 
humidity, evaporation, temperature and other factors 
which affect the utilization of water. This chapter on 
“Climatology” is followed by some valuable data re- 
lating to precipitation in the arid regions. Reliable 
figures on this subject have been infrequent and the 
collection presented here is of value. 

The authors discuss at some length in following 
chapters the factors of evaporation, transpiration, and 
streamflow and runoff. Surface water rights are dis- 
cussed. 

Ground water hydrology and the movement and 
yield of ground waters are presented fully. The dis- 
cussion of underground water rights is of interest and 
value. Though a matter not so well settled as yet, the 
trend appears to be away from the common-law doc- 
trine, just as in the case of surface waters, where the 
doctrine of prior appropriation is now firmly fixed in 
our western states. 

Space does not permit here of any discussion of the 
interesting chapters on the conflict and correlation 
between uses of water, on the administration 01 
streams and on the valuation of water rights, but these 
are well worthy of study by hydraulic engineers. 

The book is well written and the data it presents 
are arranged and coordinated for easy use. 

Handbook of Lock-Bar Steel Pipe. Published by 
the East Jersey Pipe Co. 239 pages. In addition to 
giving complete data on Lock-Bar pipe, this handy 
book contains many tables and formulas and gives 
much general waterworks information of value to the 
hydraulic or waterwork engineer. 











